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struction,  each  calling  for  different  materials  and 
application. 
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the  technical  library. 
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The  United  Corporation* s 
Significance 

Announcement  of  the  formation  of  another  in- 
L  vestment  comjiany  last  week  is  of  significance  to  the 
puhlic  utility  industry — not  that  investment  companies 
are  new  or  novel,  for  the  hanking  world  has  been  giving 
birth  to  them  at  a  rapid  rate  of  late  an<l  christening 
them  with  high-sounding  names.  Hut  the  particular  com¬ 
pany  to  which  we  refer  is  of  noble  lineage,  one  of  its 
parents  being  the  house  of  Morgan.  Now.  the  hanking 
iirm  of  Morgan  is  internationally  known  and  interna¬ 
tionally  minded.  To  the  public  it  stands  pre-eminent  in 
reputation  and  performance.  W  hile  the  Morgans  have 
been  associated  in  the  past  with  the  electrical  industry, 
the  late  J.  I’ierpont  Morgan  having  interested  himself 
in  the  development  of  the  Niagara  h'alls  Power  Company 
and  in  the  formation  of  the  General  Electric  Company, 
much  of  the  financing  of  the  industry  since  those  early 
days  has  been  done  by  other  hankers.  To  have  the  firm 
again  interest  itself  in  electric  public  utility  work  augurs 
well  for  the  utilities  and  means  much  for  their  subse- 
(juent  growth.  It  signifies  that,  financially  speaking,  the 
jnihlic  utilities  are  coming  into  their  own. 

Moreover,  it  is  gratifying  that  this  recognition  of  merit 
follows  closely  on  the  admission  of  Harold  Stanley,  a 
son  of  William  Stanley,  the  ])ioneer  in  alternating-cur- 
rent  development,  to  the  Morgan  firm.  Possibly  Harold 
Stanley  may  have  had  nothing  to  do  with  the  change  of 
sentiment  on  the  j^art  of  his  house,  hut  at  any  rate  a 
change  very  acce])tahle  and  welcome  by  the  electric  jnih- 
lic  utility  industry  has  taken  place,  and  it  is  a  jdea.sure 
to  note  that  a  son  of  Stanley  is  beginning  to  assert  him¬ 
self  in  an  industry  which  his  father’s  contributions  and 
labors  did  so  much  to  found. 

♦  ♦  ♦  * 

Another  Chance  for  Maine 

NCE  more  opportunity  knocks  at  Maine’s  door.  If 
the  Legislature  modifies  the  Fernald  law  so  as  to 
permit  the  exportation  of  sur])lus  hydro-electric  power, 
the  promise  of  many  millions  of  dollars  of  increased  in¬ 
vestment  by  utilities  within  range  of  the  northeastern 
New  England  market  has  been  made  in  good  faith. 
Heavy  waste  of  water,  amounting  on  the  Central  Maine 
Power  Company  system  alone  to  more  than  150,000,000 
kilowatt-hours  in  the  past  three  years,  will  l)e  lightened 
and  revenue  from  corporate  taxes  increased,  to  the  wel¬ 
fare  of  the  entire  state.  W’ere  such  exportation  now  i)er- 
missihle,  the  Hingham  Dam  under  construction  would  he 
built  for  a  175-f(M)t  head  instead  of  135-foot.  Plans  of 
broad  scope  would  be  materializing  for  hydro-electric 
and  transmission  developments  whose  delay  puts  off 
potential  growth  which  should  be  in  process  of  realiza¬ 
tion  here  and  now. 

Two  years  ago  the  old  inhibition  upon  progress  was 


sustained  through  political  obstruction  and  lack  of  ixtpular 
under.standing  of  the  real  issues  involved.  Slowly  the 
tide  of  public  opinion  is  rising  to  admit  Maine  to  elec¬ 
trical  fellowship  in  the  Northeastern  States.  .An  im¬ 
partial  investigation  of  the  hydro-electric  |X)wer  surplus, 
jwtential  and  actual,  is  under  way.  This  comi)leted, 
little  should  stand  in  the  way  of  constructive  action. 
T  here  has  l)een  plenty  of  ex{)erience  in  framing  mea.sures 
providing  for  regulation  of  ex])orted  ])ower  to  safeguard 
the  public  intere.st,  and  if  the  (jue.stion  can  l)e  treated  on 
its  merits,  the  answer  will  be  clear.  If  Maine  elects  to 
sit  still  and  wait  for  indu.stries  to  come,  a  measured  devel¬ 
opment  will  doubtless  continue  under  the  public-spirited 
leadership  of  her  business  men ;  but  other  New  England 
states  are  quickening  to  larger  economic  life  as  im|X)rtant 
power  projects  are  being  pushed  forward,  and  the  flow 
of  energy  into  the  markets  to  the  southward  will  not 
wait  indefinitely  for  Maine  to  awaken  from  her  jxilitical 
stujx)r.  Once  more  opportunity  knocks  at  Maine’s  door. 

♦  ♦  ♦  ♦ 

Award  to  Courtright 

Recognizes  a  Sound  Principle 

This  week  the  medal  for  co-ojieration  given  under 
the  James  H.  McGraw  award  was  presented  to 
Henry  H.  Courtright  before  a  di.stinguished  gathering 
in  San  Francisco  sponsored  by  the  Pacific  Coast  asso¬ 
ciations  of  the  electrical  dealers,  contractors,  wholesalers 
and  i)ower  companies.  It  was  a  notable  recognition  not 
only  of  a  man  but  of  a  principle. 

“Kelly”  C'ourtright,  as  he  is  nationally  known,  is  presi¬ 
dent  of  a  subsidiary  maintained  by  the  San  Joaquin 
Light  &  Power  Cor|X)ration  to  merchandise  domestic 
load-building  equipment.  The  problem  in  the  territory 
served  by  the  San  Joa(juin  system  involved  the  distribu¬ 
tion  and  .sale  of  household  ap])liances  in  some  ninety-odd 
communities.  Two  courses  lay  open — to  establish  com- 
])any  stores  in  all  these  towns  or  to  utilize  the  existing 
outlets  already  engaged  in  retailing  household  equipment 
of  various  kinds.  C'ourtright  elected  to  throw  his  influ¬ 
ence  into  the  iqdniilding  of  the  local  trade  already  avail¬ 
able.  His  o])eration  was  based  on  the  payment  by  the 
San  Joaquin  company  of  a  fixed  commission  |)er  kilowatt 
of  load  sold  onto  the  system  from  any  source  whatsoever. 
'Phis  money  was  sjjent  in  advertising,  demon.strating  and 
other  services  to  stimulate  the  public  demand  and  the 
merchandising  activities  of  the  electrical,  hardware,  drug. 
de])artment-store  and  other  dealers.  He  maintained  only 
two  stores  of  his  own. 

This  e.xperiment  has  brought  an  exyn-rience  in  load 
building  and  in  trade  relations  that  has  l>een  notable  in 
its  success.  It  has  won  the  acclaim  of  all  branches  of 
the  industry  on  the  Coast,  and  the  idea  is  already  Ix'ing 
applied  in  varied  degree  by  other  systems.  It  has  con¬ 
tributed  new  thought  to  the  ])rogress  of  market  develoj)- 
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nient  in  the  electrical  industry  and  new  impulse  to  the 
encouragement  of  j)ractical  co-operation  between  the 
jKJwer  industry  and  the  a])pliance  trade.  The  selection 
of  Mr.  Courtright  for  this  award  hy  a  committee  of 
Eastern  men  chosen  from  the  directorate  of  the  Society 
for  Electrical  Development  and  rejjresenting  the  four 
major  branches  of  the  industry  is  a  splendid  tribute  and 
one  that  is  well  merited.  It  gives  recognition  to  a  sound 
jwinciple  in  the  field  of  trade  relations,  now  growing  to 
increasing  imi)ortance. 

♦  ♦  ♦  ♦ 

What  Is  Good  Street  Lishtinsf . 

WHb'N  is  a  street  properly  illumiiiate<l?  From  the 
motorist’s  viewpoint  the  drivei^'.of  "'a' car  must  be 
able,  at  existing  speed  limits,  to  dikniguish  without  fail 
street  intersections  and  ine(|ualities  in  the  road.  He 
must  Ik*  able  to  judge  the  speed  of  approaching  objects 
and  .see  without  error  where  pedestrians  are. 

How  is  this  obtained?  High  light  centers  and  evenly 
di.stribnted  light,  with  slightly  more  light  at  corners, 
will  give  the  desired  result.  -Glare  both  from  the  light 
source  and  reflected  from  the  wet  streets  should  be 
eliminated  so  far  as  is  possible.  With  the  maximum 
of  light  at  a  given  distance  above  street  level  and  evenly 
di.stribnted  these  factors  will  be  obtained. 

'riiere  are  many  towns  and  cities  where  the  street¬ 
lighting  units  are  so  scattered  as  to  give  the  eft'ect  of  dis¬ 
tributed  darkness — which  to  the  motorist  is  worse  than 
no  light,  only  adding  to  the  confusion  of  ])assing  cars. 
I'here  are  others  in  which  a  motorist  plunges  from  dark- 
ne.ss  into  a  brilliantly  lighted  “white  way”  with  a  con- 
se(|nent  blinding  effect.  Good  .street  lighting  is  not  the 
amount  of  light  in  foot-candles  emanating  from  a 
source:  it  resides  in  the  proi)er  distribution  of  this  light. 

*  *  * 

Chan^in^  Attitude  Toward 
the  Small  Wiring  C ontractor 

WHAT  men  think  today  they  ]nit  into  action  to¬ 
morrow.  There  is  a  real  .sagnificance,  therefore,  in 
the  changing  attitude  toward  the  small  contractor  that 
is  evident  throughout  the  electrical  industry. 

It  wasn’t  very  many  years  ago  that  in  any  gathering 
of  electrical  men  where  the  problem  of  house  wiring 
was  under  discussion  a  general  denunciation  would  be 
dirccte<l  toward  the  “curbstoner,”  or  the  “carpetbagger.” 
or  whatever  he  might  be  called.  The  fact  that  in  every 
city  there  were  so  preponderant  a  number  of  the.se  irre¬ 
sponsible  wiremen  doing  business  “on  their  own”  and 
getting  work  by  .scal])ing  jobs  and  cutting  ])rices  was  held 
to  be  a  menace  to  the  industry.  But  nothing  was  done 
about  it,  and  the  number  of  contractors  continued  to 
increase  from  fifteen  thou.sand  in  1920  to  twenty-two 
thou.sand  in  1924  and  to  thirty  thou.sand  in  1927,  though 
the  number  of  bou.ses  wired  fell  off  rapidly  in  1925.  The 
intensifying  com|>etition  for  jobs  naturally  influenced 
directly  against  the  size  of  installations  and  the  adequacy 
of  the  facilities  ])rovided  for  the  enjoyment  of  electric 
service. 

Gradually,  however,  the  matter  of  adequacy  in  house 
wiring  has  come  to  be  a  major  concern.  It  is  recog¬ 
nized  also  that  the  industry  must  depend  u])on  this  same 
small  contractor  to  do  this  work,  because  the  larger  con¬ 
tractor  cannot  afford  to  l)other  with  these  small  jobs  at 


a  low  price.  Electrical  men  have,  therefore,  begun  to 
turn  from  the  old  practice  of  cursing  the  “curb.stoner” 
to  a  serious  consideration  of  his  malady  and  a  search 
for  the  cure.  They  find  that  it  is  not  primarily  an  ethical 
problem  but  an  economic  one.  The  trouble  is  not  that 
the  small  contractor  is  incom|K3tent  and  untrustworthy ; 
there  are  many  good  men. among  them.  But  they  have 
been  doing  business  on  an  un.sound  basis.  What  they 
need  is  not  abu.se,  but  education,,  guidance  and  encour¬ 
agement. 

Believing  that  this  help  can  come  otdy  from  the  ranks 
of  the  contractors  themselves,  the  Association  of  Elec- 
tragists  has  now  embarked  upon  an  energetic  jirogram 
of  local  organization.  It  is  establishing  chapters  in  the 
cities.  These  local  groups  will  work  to  build  up  unity 
of  ])olicies  and  jiractice  in  this  branch  of  the  industry, 
d'hey  will  bring  the  small  contractor  into  line  with  ad¬ 
vanced  thought  by  interesting  him  in  better  estimating, 
cost  keeping  and  general  business  methods,  more  ade¬ 
quate  installations  and  the  selling  of  more  com])lete 
apjdiance  equipment.  Here  is  ])ositive  action  in  the  right 
direction. 

Manufacturers,  whole.salers  and  ])ower  companies  can 
well  afford  to  sup|)ort  this  work  with  hearty  assistance 
and  co-o])eration  in  every  locality.  Above  all  else,  the 
small  contractor  needs  the  enlightening  experience  of 
pros])erity.  He  can  only  get  this  for  himself.  But  he 
can  be  shown  where  and  bow  to  find  it.  And  the  first 
thing  to  do  is  to  stop  calling  him  names. 

♦  *  *  ♦ 

Higher  V oltages  for  Generators 

GENER.A.TORS  ever  grow  in  size,  transmission  lines 
ever  grow  in  length  and  voltage,  but  the  generator 
voltage  remains  forever.  So  it  would  .seem  when  looking 
back  upon  the  enormous  develo]>ment  of  the  electrical 
industry  in  the  last  few  years.  Nothing  stood  still; 
everything  seems  to  have  progressed  except  the  generator 
voltage.  Is  there  a  law  of  nature  or  a  constitutional 
amendment  against  the  use  of  a  generator  voltage  over 
13,800?  To  be  sure  there  are  difficulties.  But  were 
there  no  difficulties  in  designing  huge  transformers  and 
turbines  or  220-kv.  oil  breakers  ?  d'he  .study  and  develop¬ 
ment  of  insulating  materials,  iron  and  other  features 
affecting  generator  design  has  not  stood  still ;  a  great  deal 
more  is  known  about  the.se  features  than  was  known 
twenty  years  ago,  and  more  can  be  done  with  them. 

Radical  changes  in  apparatus  are  only  .seldom  initiated 
by  manufacturers.  They  are  more  often  brought  about 
by  the  intelligent  and  far.seeing  j)urchaser,  who  goes 
about  finding  out  what  can  be  done  and  then  reque.sts 
that  quotations  be  submitted  accordingly.  For  many 
years  distribution  and  transmission  in  large  cities  were 
done  at  13,800  volts;  but  22,000  volts  is  becoming  quite 
common  for  .such  jHiri^o-ses,  and  33,000  volts  will  soon  be 
very  i)opular.  Generators  rated  at  22,000  volts  are  now 
being  asked  for  by  .some  purchasers,  and  in  the  near 
future  many  utilities  will  no  doubt  request  manufacturers 
to  bid  on  33,000- volt  units,  and  the  manufacturers  will 
find  means  to  build  such  units.  They  found  means  in 
the  i)ast  to  build  13,800-volt  generators  when  anything 
over  2,300  volts,  or  at  most  6,600  volts,  was  considered 
impossible. 

'Pile  33,0(X)-volt  generator  will  come  as  a  result  of  the 
recent  tendency  of  jniblic  utilities  to  simplify  their  sta¬ 
tions.  It  will  eliminate  troublesome  transformation  and 
unnecessary  switching. 
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L,et  the  Engineer  Decide 

Extremes  of  opinion  are  current  in  the  power 
I  industry  as  to  the  future  course  of  hydro-electric 
development,  although  the  advocates  of  hiel-hurning 
plants  have  in  many  cases  succeeded  in  putting  cham¬ 
pions  of  water  power  more  or  less  upon  the  economic 
defensive.  While  the  final  responsibility  for  undertaking 
a  water-power  development  is  the  financier’s,  there  never 
was  a  time  in  electrical  history  when  the  need  of  sound 
engineering  analysis  was  so  great  in  this  field  as  today, 
regardle.ss  of  the  size  of  the  project. 

Addres.sing  the  Bond  Club  of  Boston  last  week,  J.  E. 
Aldred  .showed  that  changes  in  the  engineering  and  eco¬ 
nomic  asj)ects  of  hydro-electric  practice  have  shifted 
values  in  a  way  that  makes  generalization  dangerous. 
For  example,  he  contends  that  the  increased  efficiency 
of  hydro  plant  and  transmission  facilities  more  than 
otT.sets  the  increased  interest  charges  on  the  greater  ca])i- 
tal  re(|uired  today  |>er  horsepower.  In  regions  atTord- 
ing  a  market  for  electrically  generated  steam,  he  i)oints 
out  that  it  is  now  common  practice  to  develop  a  hydro 
I)lant  to  its  full  capacity,  even  though  the  full  rating 
cannot  be  used  on  permanent  contracts  at  the  outset. 
Becau.se  fixed  charges  constitute  such  a  large  i)ercentage 
of  hydro-electric  power  co.sts,  it  is  much  more  feasible 
to  execute  long-term  contracts  embracing  guarantees  as 
to  prices  for  energy. 

.America  has  much  to  learn  from  Europe  in  hydro  re- 
.searcb.  In  this  country  studies  of  wave  forms  in  diver¬ 
sion  conduits,  or  of  what  might  be  termed  hydraulic  at¬ 
tenuation,  are  being  made  with  the  aid  of  models  and 
intricate  mathematical  analyses.  Because  of  economic 
and  other  shifting  values  in  the  hydro-steam  jiicture. 
the  engineer  with  broad  grasp  of  hydro  practice  and 
specialized  ability  is  being  increasingly  recognized  as 
vital  to  the  success  of  specific  i)rojects  of  even  minor 
importance. 

♦  ♦  ♦  ♦ 

The  Phenomena  of 
Circuit  Interruption 

PROCEEDING  upon  the  a.s.sumption  that  only  by  a 
.se])arate  study  of  the  numerous  variables  involved 
can  a  true  comprehension  of  the  nature  of  circuit-break¬ 
ing  j)benomena  be  gained,  the  British  Electrical  and 
.Allied  Industries  Research  Association  has  had  under 
way  since  1922  a  thorough  and  ])ain.staking  investigation 
of  arc  rupture  and  dielectric  fluids.  Many  interesting 
contentions  have  been  developed  and  valuable  data 
secured. 

It  was  concluded  early  in  the  investigation  that  in  the 
ca.se  of  oil  dielectrics  the  arc  is  often  broken  while  the 
contacts  are  still  within  the  gas  bubble,  so  that  arc  extinc¬ 
tion  is  not  due  to  the  quenching  effect  of  the  oil.  Fur¬ 
ther  exijeriments  then  ])rocceded  toward  a  study  of  the 
gas  for-med,  and  of  its  arc-rupturing  properties  as  com¬ 
pared  with  other  gases,  with  a  view  to  full  utilization  of 
the  advantages  of  gas  or  oil  and  with  the  po.ssil)ilities  in 
mind  of  using  either  fluid  or  both  in  new  or  improved 
designs.  Determinations  were  greatly  facilitated  by  the 
use  of  a  high-.speed  camera  for  critical  examination  of 
the  arc  globule.  Photographic  and  oscillographic  records 
were  co-ordinated. 

While  the  investigators  concluded  that  the  critical  arc 
length  could  be  .shortened  by  cooling  with  gas  bla.sts  and 
that  specially  designed  breakers  using  hydrogen,  air  or 


other  ga.ses  may  l)e  highly  .satisfactory,  they  still  contend 
that  oil  has  extremely  valuable  projK*rties.  For  example, 
it  is  broken  up  by  the  arc,  causing  hydrogen  gas.  which 
has  much  better  cooling  proj^erties  than  air;  it  effectively 
insulates  the  contacts  from  each  other  and  from  ground; 
reduced  internal  clearances  are  ixjssible.  and  a  C(K)ling 
and  condensing  surface  is  offered  close  to  unprotected 
insulated  surfaces  which  would  otherwise  rapidly  lose 
their  insulating,  pro]jerties  by  'becoming  covered  with 
dejx).sited  copjier.  The  presence  of  oil  may  have  bad  or 
good  effects,  according  to  the  way  in  which  they  are  con¬ 
trolled  by  the  designer. 

Definite,  fundamental  changes  in  circuit-breaker  design 
are  on  the  way  and  inevitable.  Just  what  they  will  lx*  i> 
as  yet  indeterminate.  Whether  they  concern  vacuum, 
deion,  gaseous,  imjjroved  oil  dielectric  or  as  yet  untold 
designs,  the  principles  de.serve  the  thoughtful  considera¬ 
tion  .sometimes  denied  to  the  untried  idea.  I'he  Briti.sh 
Electrical  and  Allied  Industries  Research  Association  ha> 
sponsored  a  worthy  cause. 

% 

Keeping  Interest 
in  Safety  Alert 

AM  I  LIAR  IT  Y  with  conditions  dulls  the  edge  of  in¬ 
terest  in  ])reventive  work  of  many  kinds  unles>  lead¬ 
ership  is  constantly  ])res.sing  home  its  importance  by  con¬ 
crete  illustrations,  the 'appeal  to  competition  and  the 
attraction  of  fresh  ideas.  Safety  engineering  in  electric 
utilities  and  manufacturing  jdants  is  always  Ix'ing  haiKli- 
cap])ed  because  the  rewards  of  accident  prevention  are 
indirect,  and  because  of  the  jjersistence  of  routine  and  the 
difliculty  of  mustering  originality  to  its  service.  The  era 
during  which  personnel  can  be  impressed  by  “safety  first” 
signs  pla.stered  all  over  idants  passes  away  long  before  the 
poli.sh  on  such  signs  fades,  .\dmonitory  ])reachings 
in  company  house  organs  soon  become  l)oresome  unless 
accompanied  by  the  .saving  salt  of  a  fresh  view|H>int. 

Plentiful  resources  are  at  hand  for  strengthening  the 
interest  in  .safety,  without  which  flabby  indifference 
descends  upon  rank  and  file,  to  lx?  followed  as  day  by 
night  with  a  distressing  crop  of  accidents  if  not  f.atal- 
ities.  “Close-up”  engineering  photography  has  only  be¬ 
gun  to  be  utilized  as  it  should  be  in  many  cfxnpanies  to 
de])ict  un.safe  conditions  by  effectively  illustrated  bulle¬ 
tins  ba.sed  on  local  conditions  in  i)referencc  to  “cannerl” 
situations.  The  ])age.s  of  com])any  ])aper.s  are  o|x*n  to  far 
more  enlivening  material  of  a  grai)hic  nature  than  has 
often  been  ])re.sented  in  the  ])ast.  In  not  a  few  organiza¬ 
tions  the  power  of  simple,  rough,  reproduced  sketches 
of  accident  causes  and  preventive  .schemes,  to  set  forth 
telling  lessons  of  motor-vehicle  collisions  and  ujKsets  in 
company  territory  or  to  point  a  moral  in  construction 
and  operating  fields,  has  yet  to  be  fully  grasj)ed.  The 
intere.st-maintaining  capabilities  of  continuous  conqx'ti- 
tion  to  reduce  the  number  and  lost  time  f>f  accidents 
between  de])artment.s  and  divisions,  as  set  forth  by  daily 
logs  or  other  displays,  are  by  no  means  exhausted.  .\n 
“exchange  of  puljfits”  by  jficked  inspection  forces  be¬ 
tween  pro])erties  has  ])otential  u.ses  largely  untried. 
Finally,  the  preparation  and  filing  of  more  com])lete 
safety  engineering  data  and  illustrations  deserve  wider 
attention.  A  re.solution  to  vitalize  safety  engineering 
along  these  lines  is  before  the  house  for  action  as  the 
clean  pages  of  a  new  year  open  to  the  industry.  Rut  all 
the  details  of  procedure  must  be  based  on  executive 
res|K)nsibility  and  discipline. 
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At  Northwest 
substation 
concrete 
is  substituted 
for  steel 


Unusual 

Variations 


Design 


appearance  ot 
J.  the  f  r  e  (]  u  e  n  c  y  - 
changer  equipment  at  the 
Devon  ])o\ver  ])lant  of 
the  Connecticut  Light  & 
Power  C  o  m  p  an  y  is 
strangely  altered  hy  the 
use  of  high  rectangular 
stacks. 

A  distinctly  architec¬ 
tural  touch  ai)pears  in  the 
outdoor  suhstation  at  the 
Northwest  plant  of  the 
Commonwealth  Edison 
Company.  Concrete 
rather  than  steel  sections 
have  been  used.  Each 
pier  is  i)rovided  with 
lightning  rods. 
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Electrolytic  Zinc  Production 

by  **Tainton-Pring’*  Process 


By  Ellery  R.  Fosdick 

Assistant  Engineer  IVasliington  IVater  Power  Company  and 
Electrical  Engineer  for  Sullivan  Mining  Company 
on  Electrolytic  Zinc  Plant 


Electrolytic 

zinc 

plant  of 

Sullivan 

Mining 

Company^ 

Kellogg, 

Idaho 


The  first  plant  to  be  built 
for  the  commercial  produc¬ 
tion  of  electrolytic  zinc  by 
the  “Tainton-Pring”  process  is 
that  of  the  Sullivan  Mining  Com¬ 
pany  at  Kellogg,  Idaho,  placed  in 
operation  in  September,  1928. 

The  plant,  which  has  a  nominal 
capacity  of  50  tons  of  slab  zinc  per  day,  with  provision 
for  increasing  to  150  tons  daily,  utilizes  16,000  amp.  at 
500  volts  direct  current  supplied  by  two  synchronous 
motor-driven  generator  units.  The  Tainton  process 
differs  essentially  from  other  processes  which  have  been 
in  commercial  use  for  a  number  of  years  in  that  strong 
sulphuric  acid  is  used  in  leaching  and  high  current  den¬ 
sity  is  applied  in  electrolysis.  Commercial  application  of 
the  process  is  expected  to  result  in  lower  production  cost 
and  greater  ])urity  of  the  refined  zinc. 

.At  present  the  ore  is  derived  from  the  Star  mine  near 
Mullan,  Idaho.  A  comple.x  silver,  lead,  zinc  ore  from 
this  mine  is  hauled  through  au  8,9(X)-ft.  crosscut  to  the 
2,0C)0-ft.  level  of  the  Hecla  mine,  raised  up  the  Hecla 
shaft  and  shipped  to  the  Star  concentrating  mill  at 
Kellogg.  The  zinc  concentrate  from  this  mill  is  then 
taken  to  the  bins  of  the  electrolytic ‘zinc  plant,  about  a 
mile  distant.  This  being  a  custom  plant,  zinc  concen¬ 
trates  from  sources  other  than  the  Star  mine  also  will 
l)e  treated.  The  zinc  concentrate  is  roasted  and  the 
roasted  calcine  is  leached  by  hot  sulphuric  acid  of  28 
per  cent  concentration.  Dissolving  of  the  zinc  concen¬ 
trate  in  the  acid  gives  an  impure  zinc  sulphate  solution. 
After  being  purified,  the  neutral  zinc  sulphate  solution 
goes  to  the  electrolytic  cells,  where  the  zinc  is  deposited 
upon  aluminum  plates  by  electrolysis. 

The  Sullivan  Mining  Company  derives  its  power  sup¬ 


ply  from  the  Washington  Water 
Power  Company  over  a  110-kv. 
line  and  a  60-kv.  line,  with  a  third 
source  available  from  an  inter¬ 
connection  between  the  lines  of 
the  Washington  Water  Power 
Company  and  the  Montana  Power 
Company.  Facilities  for  serving 
the  electrolytic  zinc  plant  are  shown  by  the  accompanying 
single-line  diagram.  Under  normal  oj)erating  conditions 
these  three  lines  are  connected  to  the  same  bus  in  the 
Washington  Water  Power  Company’s  switching  station, 
but  will  clear  themselves  selectively  in  case  of  trouble.  A 
single  10.000-kva.  transformer  bank  l)elonging  to  the  min¬ 
ing  company  steps  down  from  1 10,000  vo’ts  to  2,300  volts 
for  distribution  throughout  the  plant  over  five  feeders 
serving  various  points. 

Power  sup])lied  to  the  mining  company  is  metered  at 
110  kv.  in  the  power  company’s  switching  station.  The 
total  load  taken  by  the  plant  is  metered  on  the  high- 
tension  bus  in  the  substation  of  the  mining  company  as 
well.  .Also  the  power  supplied  to  each  of  the  two  motor- 
generator  sets  and  to  the  individual  plant  feeders  is 
metered  at  2,300  volts. 

Motor-Generators  Selected  for  D.C.  Supply 

.After  considering  the  daily  output  of  zinc  required 
and  the  type  of  electrolytic  cell  to  be  used,  in  conjunc¬ 
tion  with  the  economical  size  of  generating  equipment 
available,  it  was  decided  to  use  8,000  amp.  at  500  volts 
d.c.  for  the  normal  cell  current.  With  this  as  a  basis 
for  comparison  the  question  arose  as  to  the  tyi^e  of 
generating  equipment  best  suited  to  the  needs  of  this 
particular  plant,  namely,  whether  synchronous  motor- 
generator  sets  or  rotary  converters  would  be  most  satis- 


First  plant  employing  new  process 
placed  in  operation  at  Kellogg, 
Idaho.  Handling  of  high  currents, 
voltage  regulation,  ventilation  and 
lighting  presented  problems 
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factory.  In  wei^hinj;  the  relative  advantages  of  the  two 
the  following  factors  were  given  consideration : 

Factors  Coxsidkred  jx  Oktermining  Power  Supply 

1.  Transient  a.c.  line  conditions  are  reflected  on  the  d.c. 
side  of  converters  and  are  apt  to  cause  commutator  flashing. 
Converters  are  more  liable  to  flash  when  located  at  the  end  of 
a  long  transmission  line.  Transients  are  not  reflected  on  the 
d.c.  side  of  motor-generator  sets  and  hence  shutdown  and 
outage  are  considerably  less. 

2.  Converters  are  more  sensitive  to  unbalanced  a.c.  voltage 
than  synchronous  motors  and  will  show  heating  and  disturbed 
commutation. 

3.  Operated  at  other  than  unity  power  factor  converters 
will  heat  and  commutation  will  be  disturbed,  whereas  motor- 
generators  are  not  critical  to  off-unity  power-factor  operation 
and  moreover  may  be  utilized  to  correct  the  power  factor  of 
the  total  plant  load. 

4.  Motor-generators  are  capable  of  a  wide  range  of  voltage 
by  means  of  a  single  device,  a  field  rheostat,  a  very  desirable 
feature  in  this  jrarticular  plant,  where  improvements  in  the 
technique  of  the  electrochemical  process  may  necessitate 

2^00-vo/t  lead  coytre«/  cat/eio 
electrvlyfic  2inc plant  gtenerator 

r..,  building  . 

Sullivan Kining Cob f outdoorsubstation 

sources 
of  power 
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serza'ee  for 
due  plant 
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changes  in  cell  voltage.  To  obtain  a  sufficient  degree  of  flex¬ 
ibility  with  rotaries  a  booster  unit  must  be  i)rovided  to  con¬ 
trol  the  a.c.  input.  Such  a  unit  adds  IS  per  cent  reactance 
to  the  a.c.  circuit  at  zero  buck-and-boost  and  when  bucking 
or  hcKjsting  disturbs  commutation.  Moreover,  when  a  booster 
is  made  automatic  to  provide  a  constant  output  of  the  rotary 
converter  it  results  in  so  many  automatic  adjustments  that 
more  skilled  operation  and  maintenance  are  required. 

5.  The  efficiency  of  rotary  converters  is  higher  than  that 
of  motor-generators,  but  the  advantages  of  the  latter  above 
enumerated  u.sually  will  more  than  offset  the  slight  difference 
in  efficiency. 


After  carefully  .studying  the  al)Ove  factors  in  con¬ 
junction  with  the  demand  to  he  made  u])on  the  machines 
and  the  reliability  of  the  source  of  ])Ower,  two  three- 
unit  synchronous  motor-generator  sets  were  cho.sen. 
The  motor  of  each  unit  is  rated  at  4,400  kva.,  2,300 
volts,  three  i)ha.se,  with  a  sjteed  of  514  r.p.m.  On  each 
end  of  the  motor  shaft  is  a  4,000-amp.,  500-volt,  shunt- 
wound  d.c.  generator.  A  direct-connected  exciter  sup¬ 
plies  field  current  for  both  the  synchronous  motor  and 
the  d.c.  generators.  These  synchronous  motor-generator 
sets  have  an  efficiency  of  92  i)er  cent  at  full  load  and 
unity  ]Knver  factor. 

\'entilation  of  the  generator  room  and  the  machines 
])resented  a  jwohlem  owing  to  the  pre.sence  of  acid-laden 
gas  in  the  vicinity  of  the  zinc  idant.  Hence,  all  air  taken 
into  the  machines  is  thoroughly  washed  and  the  interior 
of  the  generator  room  is  constantly  kept  under  a  static 
pressure  of  about  ^  in.  and  |  in.  in  the  basement.  Metal 
fittings  and  insulation  of  electrical  apparatus  are  thus 
protected  from  the  attack  of  acid  fumes.  The  generator 
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economical  bus  cross-section  for  8,000-amp. 


building  is  used  as  the  iuclosure  for  the  ventilating  sys¬ 
tem,  the  air  discharged  from  the  air  washers  through  the 
blowers  passing  into  the  basement  and  upward  through 
the  machines  before  it  is  di.scharged  into  the  main  part 
of  the  generator  building.  From  the  main  building  the 
warm  air  is  drawn  dowm  through  the  intakes  into  the 
washers  and  again  discharged  into  the  basement,  thus 
completing  the  cycle.  The  present  machines  each  re¬ 
quires  72,000  cu.ft.  of  cooling  air  jier  minute,  which  is 
sujqdied  by  two  single  outlet,  duplex,  conoidal  fans,  each 
driven  by  a  25-hp.,  440-volt  motor. 

Bus  Calculations 

The  copper  buses  connecting  the  generators  to  the 
electrolytic  cells  are  quite  long.  They  carry  a  current 
of  a])proximately  8,000  amp.,  which  does  not  vary  more 
than  4  per  cent,  and  it  was  therefore  necessary  to  make 
a  careful  study  of  heating  los.ses.  Based  on  the  curves 
shown,  it  was  decided  that  15  sq.in.  cross-section  is  most 
economical  for  8.000  amp.  or  a  current  density  of  533 
amp.  per  square  inch. 

Automatic  Regulation 

The  cyclic  variation  of  conductivity  of  the  electrolyte, 
taken  in  conjunction  with  periodic  shutdown  of  elec¬ 
trical  a])])aratus  for  cleaning,  oiling  and  brush  attend¬ 
ance,  made  it  inq^erative  to  adopt  some  means  of  ohtain- 


Sclieniatic  diagram  of  electrolytic  cells  and  supply 
circuit  at  Kellogg  zinc  plant 
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ing  constant  kilowatt  input  to  the  synchronous  motors 
in  order  to  maintain  the  desired  load  factor.  A  new  type 
of  regulating  equipment,  believed  to  be  the  first  of  its 
type  to  be  used  for  electrolytic  zinc  plant  regulation,  was 
furnished  by  the  General  Electric  Company. 

Current  and  ix)tential  transformers  in  the  2,300-volt 
})Ower  cables  to  the  synchronous  motors  of  the  motor- 
generator  sets  have  their  secondaries  connected  to  the 
control  element,  or  contact-making  wattmeter,  of  the 
automatic  regulator,  which  is  mounted  on  a  control  panel 
of  the  main  switchboard.  This  control  element  through 
a  timing  device  closes  one  of  two  pairs  of  contacts  at 
regular  intervals  or  does  not 
permit  either  of  them  to  close, 
until  .some  fluctuation  in  load 
cau.ses  a  change  in  |X)wer 
taken  by  the  synchronous 
motor.  When  a  pair  of  con¬ 
tacts  close  they  complete  a  cir¬ 
cuit  by  means  of  an  auxiliary 
contactor  through  the  field- 
rheostat  head,  causing  the 


circuit  is  grounded,  thus  reducing  the  voltage  to  ground 
to  a  maximum  of  250  volts.  Insulating  of  the  cells  and 
grounding  of  the  cell  circuit  is  for  the  combined  purpose 
of  reducing  stray  current  leakage  and  protection  to  the 
operators  from  high  voltage. 

Purified  zinc  sulphate  solution  is  fed  to  the  cells  in  a 
parallel  flow’  and  recirculated  until  alx)ut  90  per  cent  of 
the  zinc  has  been  extracted.  The  solution  contains 
approximately  28  per  cent  acid,  after  90  per  cent  of  the 
zinc  has  been  removed.  At  intervals  after  the  solution 
has  reached  this  condition  of  acidity  a  portion  is  removed 
to  the  acid  storage  tanks,  being  replaced  by  purified  zinc 


Cell  room  before  lead  anodes 
and  aluminum  cathodes  rvere 
placed  in  lead-lined  wooden 
cells 


Three-unit  synchronous  motor- 
generator  sets  supply  8,000 
amp.  each  at  500  volts  d.c.  for 
electrolytic  deposition  of  sine 


driving  motors  to  rotate  the  field  rheostat  brush  arms. 
This  regulates  the  field  current  and  changes  the  gen¬ 
erator  load,  either  increasing  or  decreasing  it  as  required 
to  maintain  constant  the  power  taken  by  the  synchronous 
motor. 

Electrolytic  Cells 

Tw'o  groups  of  electrolytic  cells,  each  containing  150 
cells,  ojierate  with  the  cells  connected  electrically  in 
series,  as  shown  by  the  accompanying  schematic  diagram. 
l''ach  cell  consi.sts  of  twenty  cathodes  having  two  lead- 
alloy  anodes,  one  on  either  side  of  the  cathode  at  a  dis¬ 
tance  of  ^  in.  The  lead-alloy  anodes  are  jx'rforatcd  w'ith 
.square  holes,  being  made  in  the  form  of  flat  grids,  wdiile 
the  aluminum  cathodes  are  smooth,  flat  sheets.  Anodes 
and  cathodes  are  suspended  in  the  electrolyte  contained 
in  a  lead-lined  w'ooden  box.  Each  cell  box  is  insulated 
from  the  siqqiorting  structure  by  four  glazed  bricks,  one 
under  each  corner  of  the  cell.  The  midpoint  of  the  cell 


sulphate  solution  containing 
more  than  20  per  cent  zinc. 
The  process  with  respect  to  the 
electrolysis  is  continuous,  hut 
is  cyclic  with  respect  to  the 
zinc  content  of  the  solution. 

The  electrolytic  zinc  de- 
jiosited  on  the  aluminum  cath¬ 
odes  is  strip|)ed  off  at  intervals 
varying  from  12  to  24  hours 
without  interrupting  the  cell  circuit.  A  cathode  is 
disconnected  from  its  clips,  rai.sed  and  suspended  above 
the  cell  for  drainage  of  acid  electrolyte  and  after  Ixing 
stripped  of  zinc  is  replaced  in  its  copper  clijis.  While 
this  is  being  done  the  other  cathodes  in  the  cell  function 
as  before  except  that  they  equally  divide  the  additional 
current  imposed  upon  them  when  the  cathode  to  be 
stripped  is  disconnected  from  its  clips.  The  current 
den.sity  at  the  surface  of  the  aluminum  cathode  is  ap¬ 
proximately  100  amj).  per  square  foot  and  the  voltage 
per  cell  averages  3.55  volts. 

In  calculations  on  zinc  tonnage  a  current  efficiency  of 
85  per  cent  is  used.  It  may  be  somewhat  higher- than 
this  under  normal  operating  conditions,  but  at  times  falls 
below  this  figure  due  to  impure  solutions. 

Artificial  illumination  of  the  cell  room  is  neces.sarily 
of  importance  and  mu.st  be  of  high  intensity  since  the 
w’ork  of  stripping  the  deposited  zinc  and  of  regulating 
the  solution  flow  must  be  carried  on  24  hours  a  day.  To 
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meet  these  requirements  an  average  intensity  of  6  ft.- 
candles  was  provided.  The  air  in  the  cell  room  is  always 
laden  with  a  mixture  of  dilute  sulphuric  acid  and  zinc 
sulphate  solution.  Hence  all  lighting  fixtures  and  fittings 
must  he  of  acid-resisting  material.  The  lighting  units 
consist  of  galvanized  cast-iron  vaixir-proof  condulets, 
u|X)n  which  are  mounted  ty|X?  RL^I  porcelain  enameled 
steel  reflectors  with  a  gas-tight  globe  to  inclose  the  in¬ 
candescent  light.  Du))lex  lead-covered  cable  enters  the 
condulets  through  a  bronze  packing  unit  and  base  and 
is  sealed  with  a  ruhl)er  gland. 

The  installation  w’as  designed  with  the  management 
requirement  in  mind  that  highest  economy  would  result 
from  a  system  requiring  the  least  maintenance  with 
maximum  service. 


Large  Rotor  Heated  Electrically 
for  Shaft  Assembly 

The  problem  of  heating  a  45,(XX)-kva.  generator  rotor 
weighing  132  tons  for  a  shrink  fit  on  a  46-ton  shaft 
39^  in.  in  diameter  was  successfully  solved  by  the 
Southern  California  Edison  Company  at  its  Big  Creek 
No.  2-A  plant  by  winding  aluminum  cable  around  the 
rotor,  as  shown  in  an  accompanying  illustration,  and  heat¬ 
ing  the  mass  of  steel  by  eddy  currents  and  hysteresis  loss. 

This  method  of  heating  the  rotor  has  the  advantage 
over  steam  or  other  methods  of  heating  in  that  the  tem¬ 
perature  of  the  rotor  is  under  absolute  control  at  all  times 
and  the  mass  of  steel  is  heated  uniformly  throughout. 
Moreover,  it  is  less  ex])ensive  and  less  time  is  required 
<lue  to  the  fact  that  no  loping  and  facilities  for  producing 
steam  or  other  heat  are  retjuired  and  besides  the  rotor 


Average  temperature  of  generator  rotor  and  expansion  of  bore  during  electrical  heating  process 

for  shrink  fitting  to  shaft 


Data  on  Electric  Heating  of  Rotor  for  45,000-K'i 
IVatcrzvhcel  Generator 


Hratinfc  Coll  (1,210  ft.  of  cable). 

20. .5  turns  of  stranded  aluminum  steel  core  cable  (area  of 
aluminum  660,000  circ.mils). 

Insulated  from  rotor  with  two  layers  of  A-in.  asbestos  and  one 
layer  of  thin  mica. 

Rotor  Dimensions,  etr. 

Width,  74}  in. 

Diameter,  150}  in. 

Diameter  of  hub  A,  39.998  in.  ;  B,  39.875  in.  ;  C,  39,745  in.  ; 
D,  39.625  in. 

Weight,  132  tons — 264,000  lb. 

Material,  nickel  steel;  specific  heat,  0.117  B.t.u.  per  lb.  per 
deg.  F. 

Progress. 

Heating  started  at  2:15  p.m.,  Feb.  26,  at  440  volts. 

At  11:15  a.m.,  Feb.  27,  voltage  changed  to  220  volts. 

Heating  finished  at  10  a.m.,  March  4.  Kxjiansion  of  bore, 
0.032  in. 

Started  installing  shaft  at  10  a.m.,  March  4. 

Finished  installing  shaft  at  10:35  a.m.,  March  4. 

No  clearance  between  shaft  and  rotor  at  12  noon,  March  4. 

Watt-Hour- .Meter  Readings  _(K  =  800). 

11.1-  o  —  OQ-Q  o  1  F'ractlons  were  obtained  by 

Feb.  Mi,  11. lo  a.m.  —  09.o9.9  .  iriteroiilation  on  unit  dial 

March!,  10:10  a.m.  =  0963.7  j  interpolation  on  unit  oiai. 

Heat  Requirements  kok  .^hai-'t  ,\ssembi.y 


At  440  Volts 

At  220  Volts 

Over  All 

Duration  of  heating,  hours 

21 

142.75 

163  75 

Net  time  power  on,  hours 

417 

85.0 

89  17 

Time  power  on,  per  cent. . 
Kilowatt-hour  supplied  to 
heating  circuit . 

18  8 

59  6 

54.4 

720 

3,040 

3,760 

Kilowatts . 

173 

35  8 

Kilovolt-amperes . 

219 

61 

Power  factor . 

0.79 

0  59 

Average  temperature  rise  f 

17.  5  deg.  C.- 

57  5  deg.  C  = 

75  0  deg.  C.  - 

of  rotor . \ 

31.5  deg.  F'. 

103.  5  deg.  F". 

135.0  deg.  F. 

Average  temperature  rise 
of  rotor  per  kilowatt- 
hour . 

0.0438  deg.  F' 

0.034  deg.  F'. 

0.0359  deg  F. 

B.t.u.  absorbed  by  rotor. . 

970,000 

3,200,000 

4, 1 70,000 

Kilowatt-hour  supplied  to 
heating  circuit . 

720 

3,040 

3,760 

B.t.u.  supplied  to  heating 
circuit . 

2,460,000 

10,380,000 

12,840,000 

Efficiency,  per  cent . 

39  4 

30.8 

32.4 
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Eyoansion  of  Bore, Thousandths  of  an  Inch 


Heating  a  132-ton  rotor  by, eddy  current  and  hysteresis 
loss  for  shrink- fit  shaft  assembly 


may  be  placed  in  the  most  advantageous  ix)sition  for  the 
shaft  assembly. 

Complete  data  on  the  heating  coil,  power  consumption, 
time  required,  etc.,  are  given  in  the  accompanying  table 
and  curves. 

Corona  Eliminated 
in  High-Voltage  Generators 

By  Charles  F.  Hill 

Research  Engineer 

IVestinghouse  Electric  it  Manufacturing  Company 

The  corona  problem  has  been  chiefly  associated  with 
transmission  losses  where  the  voltages  are  excessively 
high  and  where  the  corona  is  objectionable  chiefly  because 
of  its  loss  in  watts.  Lower  voltage  applications  introduce 
a  different  problem  in  that  corona  may  have  a  deleterious 
effect  upon  the  insulation  with  which  it  comes  in  contact, 
although  the  actual  watt  loss  is  negligible.  As  a  rule 
the  corona  arcs  do  not  have  enough  actual  heat 
concentration  to  burn  the  material,  but  the  formation  of 
ozone  causes  oxidation  of  organic  substances  such  as 
paper  or  other  fabric  and  also  all  bonds  of  impregnations. 

High-voltage  alternating-current  generators  are  subject 
to  corona  around  the  armature  windings  as  soon  as  4,000 
or  5.000  volts  exist  between  conductors  and  iron  or 
ground,  appreciable  effects  being  found  between  the  iron 
and  solid  insulation  on  the  coils.  The  corona  here  is 
merely  due  to  the  breakdown  or  ionization  of  the  air  in 
the  small  space  between  the  iron  and  the  coil  and  has  the 
appearance  of  small  arcs  shooting  off  the  ends  of  small 
projections  on  the  iron.  The  type  of  insulation  used  for 
this  ajiplication  involves  mica  flakes  pasted  or  bonded  to 
I'aper  with  some  insulating  varnish.  A  sheet  of  this  is 
t\<)und  round  and  round  the  conductors  to  the  desired 
thickness  and  then  made  to  adhere  or  form  a  solid  mass 
by  applying  heat  and  pressure.  So  far  the  mica  has 
withstood  the  corona,  not  even  the  first  layer  of  mica 
hi'ing  affected,  although  each  individual  corona  arc  may 
have  eaten  away  all  of  the  organic  material  directly  in 
itT  path  on  the  outside. 

file  tendency  toward  higher  generated  voltages  has 
made  it  seem  desirable  to  try  to  eliminate  or  prevent  the 


Placing  a  shaft  in  rotor  after  electrically  heating 

the  mass  of  steel  to  135  deg.  F. 


formation  of  corona  and  a  device  has  lieen  developed  for 
the  purjjose.  In  the  set-up  shown  in  the  accompanying 
illustration  30,000  volts  was  applied  between  conductor 
and  the  iron  plate  in  A,  producing  a  heavy  corona.  To 
remove  this  it  is  necessary  to  bring  the  potential  of  the 
iron  to  the  surface  of  the  insulation.  This  was  done  by 
painting  the  coil  with  a  conducting  paint,  the  conducting 
layer  being  connected  to  the  iron.  This  layer  extends  to 
the  end  of  the  slot  and  shields  the  air  gap  from  any  stress 
up  to  that  point,  but.  as  shown,  at  the  end  of  the  layer 
corona  continues  to  occur. 

The  shielding  effect  is  demonstrated  at  B,  the  corona 
occurring  at  the  end  of  the  shielding  layer  being  removed 
by  gradually  lowering  the  voltage  along  a  high  resistance 
extension  beyond  the  end  of  the  slot.  The  current 
flowing  into  this  extension  to  charge  the  capacitor 
between  the  extension  and  the  copper  conductors,  while 
very  small,  is  sufficient  to  produce  a  large  voltage  drop 
if  the  resistance  is  large  enough.  With  resistances  of 
several  hundred  megohms  per  inch  length  of  coil,  30,000 
volts  may  be  damped  out  in  a  4-in.  or  5-in.  extension. 
The  complete  assembly  is  shown  at  C. 

The  shielding  layer  should  be  grounded  at  many  points 
to  be  at  all  practical  and  therefore  a  resistance  of  the 
layer  must  be  used  high  enough  to  prevent  short  circuiting 
of  the  iron.  Tinfoil,  for  example,  has  a  resistance  too 
low  to  ground  at  more  than  one  point.  The  upper  and 
lower  limits  of  the  resistance  per  inch  of  coil  of  this 
.shielding  layer,  as  determined  by  calculation,  are  from 


Test  reveals  corona-suppressive  qualities  of 
new  method 
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Detail  of  micafoliiim  insulation 


about  500  ohms  to  a  few  millions.  The  range  is  wide 
and  it  was  first  thought  ])ossible  that  a  very  poor 
dielectric  would  .satisfy  conditions,  but  actually  it  was 
found  easier  to  produce  a  layer  with  resistance  near  the 
lower  limit  of  500  to  2,000  ohms  per  inch  of  coil.  Such 
a  <levice  can  be  grounded  continuously  throughout  the 
slot  if  desired.  The  s|)ecial  graphitic  paint  used  for  this 
purpose  adheres  closely  to  the  solid  insulation  and  forms 
a  continuous  film. 

Standardized  Lighting 
for  Large  Industrial  Buildings 

I  ''ODAY  it  is  neither  expensive  nor  difficult  to  pro- 
vide  a  general  system  of  overhead  lighting  in  a 
factory  substantially  erjual  in  illuminating  value  to  the 
daylight  which  is  obtained  in  the  outside  bays  during  the 
middle  hours  of  the  day,”  said  Ward  Harrison,  director 
of  illuminating  engineering  National  Lamp  Works, 
Cleveland,  at  the  recent  annual  meeting  of  the  American 
Society  of  Mechanical  Engineers.  “For  industries  in 
which  such  natural  lighting  is  found  to  be  entirely  satis¬ 
factory  for  the  outsirle  bays  the  installation  of  a  uniform 
system  of  overhead  lighting  will  meet  all  the  reciuire- 
ments  of  the  central  bays  and  also  the  recjuirements  of 
the  outside  bays  at  times  when  daylight  is  inadequate. 
Such  a  lighting  system  may  be  installed  at  the  time  the 
building  is  constructed  and  should,  in  fact,  be  considered 
a  part  of  the  building  itself,  just  as  the  plumbing  and 
heating  equipment  are  so  considered. 

“In  designing  the  lighting  system  a  considerable  ulti¬ 
mate  economy  will  usually  be  effected  if  a  certain  factor 
of  safety  is  jirovided  in  the  wiring.  That  is,  the  copjier 
is  made  heavy  enough  to  carry  a  lighting  load  of  approxi¬ 
mately  4  watts  per  s(|uare  foot,  even  though  the  imme¬ 
diate  requirements  for  light  may  not  be  for  more  than 
one-half  of  this  amount.  Obviously,  also,  the  outlets 
should  be  spaced  close  enough  together  to  provide  reason¬ 
ably  uniform  illumination  over  the  working  surface. 
This  cannot  be  done  by  spacing  outlets  on  20-ft.  centers 
with  any  ordinary  ceiling  height.  With  a  20-ft.  spacing 
and  lighting  units  10  ft.  above  the  floor  (about  7S  ft. 
above  the  work)  the  variation  in  illumination  between 
|)oints  directly  under  a  lamp  and  tho.se  half  way  between 
lam])s  is  of  tlie  order  of  4  to  1.” 


The  proper  spacing  of  outlets  for  various  ceiling 
heights  is  shown  in  Table  I,  and  Table  II  shows  the 
wattage  allowance  per  outlet  to  be  used  in  figuring  the 
wiring  for  these  various  spadngs.  Table  III  gives  the 
necessary  wire  sizes  in  order  that  the  energy  may  be 
delivered  to  the  outlets  without  causing  a  potential  drop 
of  more  than  two  volts  between  the  panelboard  and  the 
socket. 


Table  I — Spaeing  of  Outlets 


Spacing  Between  Outlets  Spacing  Between  Outside 


Maximum 

- Outlets  and  Wall - . 

Ceiling 

Height 

(for 

Units  at 

Aisles 

Desks,  Work 
Benches 

Approximat)' 
Area  per 

(or 

Ceiling) , 

or 

Etc.,  Against 

Outlet 

Height  in 

Ft. 

storage 

Wall, 

(at  Usual 

the  Clear) , 

Usual, 

Not  More 

Next 

Not  More 

Spaeings) . 

Ft. 

Ft. 

Than 

to  Wall 

Than 

Sq.Ft 

6 

7 

3 

50-  60 

9 

8 

8 

Usually 

3 

60-  70 

10 

9 

9 

31 

70-  85 

II 

10 

lOi 

one- 

31 

85-100 

12 

10-12 

12 

31-  4 

100-150 

13 

10-12 

13 

half 

31-  41 

100-150 

14 

10-13 

15 

4-5 

100-170 

13 

10-13 

17 

actual 

4-5 

100-170 

It) 

10-13 

19 

4-6 

100-170 

18 

10-20 

21 

Hpacitig 

4-6 

100-400 

20 

18-24 

24 

5-7 

300-500 

22 

20-25 

27 

between 

5-7 

400-600 

24 

20-30 

30 

6-8 

400-900 

2b 

25-30 

33 

units 

8-9 

600-900 

30  and  up 

25-30 

40 

8-10 

600^  900 

Table  II — IVattaye  AlUneanec  per  Outlet  for 
Various  Spaeings 


Wattage  Capacity  per  Outlet- 


Actual  Fluor 

Class  A 

Cla.ss  B 

Class  C 

Area  per 

Installations 

Installations 

Installation.'^ 

Outlet, 

(Offices,  Drafting 

(Less  Important 

(Storage 

Sq  Ft. 

Rooms,  Factories,  Etc.) 

Areas) 

Areas) 

65-  75 

300 

200 

150 

75-  85 

300 

250 

150 

85-  95 

350 

250 

200 

95-  1 10 

400 

300 

200 

1 10-125 

450 

350 

250 

125-140 

500 

400 

250 

140-160 

600 

450 

300 

160-190 

700 

500 

350 

190-220 

806 

600 

400 

220-260 

950 

700 

450 

260-300 

1,100 

800 

550 

300-340 

1,250 

950 

650 

340-390 

1,450 

1,100 

750 

390-440 

1,650 

1,250 

850 

440-500 

1,400 

950 

500-560 

1,600 

1,050 

560-630 

1,800 

1,200 

630-710 

1,350 

710-800 

1,500 

800-900 

1,700 

Table  III — Wire  Sice  Required 

(The  length  of  wire  ft)r  a  circuit  is  double  the  length  of  run.) 


Length  of 
Run  (Panel 

800 

1,000 

- Watts 

1,200 

per  Circuit - 

1,300  1,800 

2,200 

2,600 

Box  to 

to 

to 

to 

to 

to 

to 

to 

Outlet),  Ft. 

1,000 

1,200 

1,500 

1,800 

2,200 

2,600 

3,000 

30  or  less 

14 

14 

14 

12 

12 

10 

10 

30  to  45 

14 

12 

12 

10 

10 

10 

8 

45  to  60 

12 

12 

12 

10 

8 

8 

8 

60  to  80 

12 

Id 

10 

8 

8  1 

1  6 

6 

80  to  100 

10 

10 

8 

8 

1  6 

.  • 

100  to  120 

10 

8 

8  1 

6 

1 20  to  1 50 

8 

8 

1  6 

1 50  to  200 

8  i 

1  (> 

_ 11 

Note:  This  table  shows  the  wire  siie  required  for  1 15-voIt  circuits  of  various 
lengths  of  run,  based  on  a  iVop  of  two  v<»lts  between  the  panelboard  and  the 
outlets. 

It  is  difficult  in  branch  circuits,  at  least  with  present  wiring  methods,  to  u.ie 
larger  than  No.  8  wire  because  of  the  difficulty  of  handling  in  conduit.  Where  the 
proper  wire  size  for  a  proposed  installation,  according  to  this  table,  is  larger  than 
No.  8,  it  is  usually  best  cither  to  provide  more  circuits  with  less  load,  or  to  relocate 
distribution  centers  to  decrea.se  lengths  of  run.  The  dotted  line  shows  the  usual 
practical  limits  for  circuit  load  and  length  of  run. 

These  recommendations  on  wiring  are  based  on  the  allowances  of  the  National 
CikIc:  i.e  .  circuits  etjuipped  with  medium  screw  sockets  limited  to  1 5  amp.  and 
not  more  than  twelve  outlets  per  circuit,  mogul  sockets — limited  to  40  amp.  and 
eight  outlets  |)er  circuit.  Present  wiring  practice  is  usually  well  within  the  limit 
allowed  by  the  code.  In  some  cases  it  is  necessary  to  meet  other  requirements  of 
local  codes. 
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IN  MINNEAPOLIS  and  vicinity  there  is  centered  a 
large  nnnilKn  of  Western  red  cedar  |K)le  yards.  'I'he 
companies’  yards  re])resent  an  investment  of  more 
than  $6,0(X),00(),  where  incoming  poles  from  the  West 
are  handled  in  transit  to  markets.  These  yards  are  used 
for  .seasoning,  treating  and  .sorting  the  poles  and  act  as 
a  customer  storage  reservoir  for  shipments  to  Middle 
West  and  Eastern  markets.  The  .stocks  in  storage  are 
untreated  poles  and  an  attempt  is  made  to  maintain  a 
fairly  constant  number  of  ])oles  of  each  grade  and  size. 
A  large  stock  is  constantly  held  for  promi)t  deliveries. 

Poles  arrive  at  the  yards  in  carload  lots  and  are  un¬ 
loaded  onto  skids  in  the  yards.  In  some  cases  the  car 
l)races  are  cut  and  the  ])oles  are  allowed  to  drop  to  the 
skidways ;  in  other  cases  wire  cable  slings  are  thrown 
about  the  loaded  car  to  ease  the  poles  down  to  the  skid- 
ways,  and  in  still  other  ca.ses  booms  and  slings  with  bare 
or  cushioned  metal  cables  unload  the  poles  from  the 
cars.  Methods  differ  and  each  method  has  its  atlvocates. 
File  poles  are  sorted  in  the  yards,  inspected  for  grade 
and  are  piled  ready  for  treatment. 

Cedar  Pole  Preservation 

Weathering  of  wood  is  the  normal  effect  of  winds, 
moisture  absorjition,  evajxiration  and  bleaching  under 
sea.sonal  weather  conditions,  whereby  the  fibers  on  the 
exterior  swell  and  shrink  alternately.  This  has  no  bad 
effect  on  a  |X)le.  But  rot  of  wood  is  the  result  of  an 
attack  by  wood-destroying  fungi  and  may  be  very 
destructive.  Rot  may  be  found  in  a  living  tree  where 
iungi  have  entered  and  this  rot  usually  appears  as  heart 
or  butt  rot.  It  may  or  may  not  cease  its  growth  when 
a  tree  is  cut.  Whether  it  affects  the  lusefulness  of  the 
tree  as  a  jxile  is  decided  by  an  experienced  in.spector. 

Other  rots  may  cx:cur  when  a  pole  is  in  storage  for  a 
long  period.  This  is  jirevented  by  having  yards  sanitary 
and  free  of  vegetation  and  decayed  wood  and  poles  piled 
so  high  on  skids  that  air  circulates  freely  about  them. 
The  third  period  of  rot  occurs  when  a  pole  is  in  service. 


Wood  can  rot  only  when  air.  moisture,  heat  and  food 
supply  conditions  sustain  fungus  growth.  But  these  con¬ 
ditions  often  obtain  at  or  near  the  ground  line  on  utility 
lines,  so  that  pre.servative  treatments  of  wood  poles  have 
been  develojied  as  a  means  to  prevent  rot.  The  natural 
decay  resistance  of  Western  red  cedar  wood  is  so  great 
that  the  customary  preservative  treatments  are  apjilied 
at  the  ground  line  area  only  unless  special  conditions  are 
encountered.  It  is  the  usual  practice  to  treat  only  the 
sap  wood  area  from  the  bottom  of  the  jxile  to  a  distance 
of  about  2  ft.  above  the  ground  line  and  the  depth  of 
penetration  of  creosote,  which  is  the  preservative  used 
for  the  vast  majority  of  poles,  is  specified  as  |  in.  or  ^ 
in.  at  the  ground  line  area,  depending  upon  the  pur¬ 
chaser’s  desires. 

•Although  much  scientific  study  has  been  made  of  wood 
preservation,  both  as  regards  the  nature  of  the  fungi  and 
the  toxic  effects  of  preservatives,  there  is  still  a  va.st 
amount  to  lx?  done.  But  many  years  of  exjierience  has 
indicated  that  creo.sote  can  be  u.sed  successfully  for  wo(xl 
preservation.  Cedar  wood  when  dry  is  about  75  ])er 
cent  air  and  the  creosote  replaces  air  in  the  cell  cavities 
and  intercellular  spaces  of  the  sapwood,  and  in  addition 
is  naturally  highly  resistant  to  decay  which  prevents 
fungus  growths.  The  creosote  jienetrates  cedar  cells 
more  readily  longitudinally.  Some  mechanical  jirepara- 
tion  of  the  ground  line  area  is  used  to  secure  jienetration 
in  other  directions  as  an  economic  and  practicable  jiart  of 
the  treating  operation. 

The  nxxlern  treatment  of  Western  red  cedar  consists 
in  getting  a  seasoned  jxile  with  a  bark  free  and  clean 
butt  and  grounfl  line  area.  In  some  cases  the  jxrle  is 
shaved  or  planed  for  about  1  ft.  above  and  2  ft.  Ixdow 
the  ground  line  to  remove  bits  of  bark  or  a  surface 
glaze  of  sap  that  might  l)e  present.  This  area  is  then 
prepared  for  treatment  by  using  any  one  of  several 
specially  designed  machines,  or  belts  or  hammers  to  get 
incisions  made  in  the  wood.  Sharp  steel  points  of  dif¬ 
ferent  .shapes  make  f  in.  to  ^  in.  penetrations  of  several 
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patterns  in  the  wood  area.  About  ^  in-  circumferential 
.separation  and  ^  in.  longitudinal  separation  of  the  inci¬ 
sions  are  commonly  encountered.  These  incisions  are 
made  to  insure  uniform  and  ra])id  creosote  penetration  of 
the  sapwood  at  the  time  that  the  ])oles  are  placed  in  the 
vats  for  treatment. 

Many  tyi)es  of  power-driven  incising  machines  are 
used ;  each  has  a  following  and  each  has  claimed  advan¬ 
tages  over  other  types.  Arguments  are  made  pro  and 
con  as  to  effects  on  strength  produced  by  cutting  or  not 
cutting  fibers,  opening  large  or  small  holes,  getting  uni¬ 
form  depth  of  incisions  independently  of  knots  and 
uneven  surfaces  and  other  differences  in  poles,  but 
observations  in  the  several  yards  lead  to  the  conclusion 
that  these  are  minor  considerations  as  compared  to  the 
fact  that  the  penetration  desired  can  be  obtained  by 
use  of  any  of  the  machines. 

After  the  ground  line  area  of  the  poles  is  incised  to 
a  desired  depth  and  pattern  by  the  knives  in  the  machines 
the  poles  are  lifted  itito  treating  vats.  The  vats  vary 
from  one-half  to  two  carloads  in  caj)acity.  A  power 
winch  stationary  boom,  or  locomotive  crane,  places  the 
poles  in  the  vats  with  butts  down  and  hot  creosote  oil  is 
then  put  into  the  vat  to  the  height  desired.  The  |X)les 
receive  a  hot  oil  treatmeiit,  with  the  tem])eratures  of  the 
oil  held  below  230  deg.  and  above  210  deg.  for  a  mini¬ 
mum  of  si.x  hours,  or  until  the  desired  depth  of  penetra¬ 
tion  is  reached.  After  this  hot  treatment  the  oil  either 
is  left  in  the  vat  to  cool  down  or  it  is  drawn  off  and 
cold  oil  is  ])ut  into  the  vat  immediately  so  that  the  poles 
cool  off,  so  to  speak,  for  three  to  four  hours  in  oil  at 
a  temperature  of  from  150  to  100  deg.  The  |X)les  are 
then  removed  from  the  vat.  inspected  and  loaded  for 
shipping.  Inspection  of  the  treatment  is  had  by  making 
borings  in  the  treated  area.  In  some  cases  only  one  bor¬ 
ing  is  made,  but  in  other  instances  two  or  three  borings 
are  made  in  each  pole. 

Preservative  open  tank  treatment  of  cedar  with  creo¬ 
sote  requires  less  technical  equipment  than  does  pressure 
treatment.  A  temi)erature  in  excess  of  250  deg.  F.  is 
not  desirable,  since  it  may  in  a  few  hours,  if  the  mois¬ 
ture  content  is  low,  injure  the  wood  by  charring.  Proper 
j)reparation  of  the  area  to  be  treated  by  shaving  is 
practised  to  get  uniform  penetration.  The  duration  of  the 


Looking  dozen  into  a  treating  vat 

High-pressure  .steam  coils  are  used  on  sides  and  at  bottom 


hot  treatment  varies  somewhat  with  the  conditions  of  the 
cedar  used  as  to  weathering  and  seasoning  when  placed 
in  the  treating  vat.  Insjtection  after  treatment  is  gotxl 
])ractice  because  cedar  poles  differ  and  borings  make  it 
])ossible  to  e.xamine  and  to  insure  projier  i)enetration  in 
all  poles.  Domestic  creosote  oil  is  favored  and  it  is  jnir- 
chased  on  .XW'PA  specifications.  Usually  a  gravity  of 
about  1.03  and  1.08  and  a  minimum  amount  of  paraffine 
are  favored  characteristics  of  the  oil.  Some  companies 
make  their  own  laboratory  analysis  of  the  oil,  some  go  to 
commercial  chemists,  while  some  rely  upon  the  analysis 
of  reputable  creosote  oil  companies. 

The  economic  value  of  preservation  of  the  sapwood  in 
the  ground  area  is  well  established.  If  the  ground  line 
.sapwood  is  preserved  the  pole  strength  is  retained  over  a 
'much  longer  period  and  the  total  life  of  the  pole  is 
increased.  The  ])enetration  or  incision  method  of  treat¬ 
ment  is  only  a  few  years  old  and  exact  data  on  addetl 
life  are  not  available,  since  life  data  based  on  old  installa- 


Preparing  ground  line  area  of  poles  by  planing  and  machine  for  making  incisions  in  the  zvood 
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tions  with  “AA”  or  “R”  treatments  cannot  he  ap])licd. 
Researches  indicate  that  creosote  leaches  out  or  (lisap- 
ix*ars  from  the  sapwood  at  the  rate  of  about  1  Ih.  ])er 
cubic  foot  of  sai)wcx)d  per  year  and  that  about  6  Ih.  ])er 
cubic  foot  of  the  original  creosote  is  sufficiently  toxic  to 
prevent  funjjus  growth.  This  means  that  the  treated 
wofxl  with  alx)ut  33  Ih.  of  creosote  per  cubic  foot  of 
sapwood  has  conservatively  an  added  life  of  about  25 
years  hecau.se  of  the  treatment,  and  with  an  assumed 
average  minimum  figure  of  five  years  for  the  .sajiwood 
life  of  an  untreated  cedar  pole  it  would  seem  rea.sonahle 
to  assume  that  a  ])ro])erly  butt-treated  cedar  pole  could 
l)e  counted  upon  conservatively  for  a  minimum  of  at 
lea.st  30  years  of  service  in  line  design  calculations,  even 
though  accounting  practice  might  give  it  a  cajiital  invest¬ 
ment  life  of  about  fifteen  years.  The  cost  of  treated 
and  untreated  poles  may  he  had  for  each  condition  of 
purchase  and  the  economic  value  of  treatment  as  com¬ 
pared  to  its  cost  should  ju.stify  treatment  of  all  poles  u.sed 
on  lines  built  for  long-term  service.  Some  purchasers 
use  a  ^-in.  specification  because  they  believe  this  will  give 
an  economic  life  for  the  poles,  e.specially  as  many  poles 


will  get  full  sapwood  penetration  be¬ 
cause  of  the  differences  in  the  capil¬ 
lary  action  in  different  cedar  poles, 
but  others  believe  a  full  ^-in.  penetra¬ 
tion  is  justified  on  a  cost  basis. 

Most  of  the  larger  pole  companies 
have  their  own  producing  and  treat¬ 
ing  facilities,  but  some  commercial 
treating  plants  are  available  where 
either  pole  j)roducers  or  jx)le  pur¬ 
chasers  may  have  their  poles  treated. 
The  amount  of  business  handled  in 
this  manner  is  small  as  compared 
with  the  business  done  by  larger  pole 
comj)anies. 

Pole  yards  in  the  vicinity  of  Minne¬ 
apolis  are  of  various  .sizes  and  their 
equipment  varies.  In  some  cases  the 
pole  company  handles  Northern  white 
cedar  and  railroad  ties  and  fence 
posts  in  addition  to  Western  red 
cedar.  In  nearly  all  yards  the  skidways  are  of  cedar 
wood  and  are  movable.  A  general  endeavor  is  made  to 
keep  all  vegetation  out  of  the  yards  and  to  pile  the  poles 
on  skids  at  least  2  ft.  above  the  ground.  Teams  of  hor.ses, 
local  booms  and  locomotive  cranes  are  e(|ui])ments  used  in 
the  yards  for  handling  the  ]X)les.  Inspection  is  done 
careRilIy  and  includes  butt  measurements,  top  mea.sure- 
ments,  length,  twist,  sweep,  defect,  etc.  Very  few  de¬ 
fective  poles  arrive  at  Minneapolis  because  the  inspection 
system  in  the  wood  is  very  efficient. 

The  treating  plants  are  usually  composed  of  a  boiler 
house  to  produce  steam,  open  tanks  or  vats  for  treating 
])oles,  oil  tanks  and  pumjis  and  a  covered  house  for  the 
incising  machine.  Vat  design  is  a  special  feature  of  each 
yard,  but  live  steam  for  heating  and  temperature  indica¬ 
tion  with  recording  thermometers  are  common  practices, 
'riie  inventory  of  poles  is  (juite  large  at  all  ^ards  for 
])rom])t  shipment  is  a  competitive  asset  in  the  pok 
business. 

A  third  article  in  this  series  will  deal  with  commercial 
aspects  of  the  business,  users’  experiences  with  cedar 
|)oles  and  conclusions  in  regard  to  the  industry. 
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Factors  that  Affect  Rates* 

Fixed  charges  and  generating  costs  segregated  and  use  factors 
pointed  out  in  an  evaluation  of  service  costs. 

Commercial  elements  important 

By  N.  M.  Argabrite 

Vice-President  American  Gas  &  Electric  Company 


I  IT  IS  a  very  common  thing  to  hear  a  customer  use 
the  catch  expression  that  he  is  willing  to  pay  for 
what  he  uses,  but  that  he  does  not  want  to  pay  for 
anything  he  does  not  use.  We  cannot  blame  him  for 
that.  The  trouble  is  not  a  question  of  unfairness  on  the 
part  of  the  customer.  The  question  is  the  customer’s 
education  as  to  what  he  is  using. 

The  first  thing  for  consideration  in  preparing  to  serve 
a  customer  is  to  provide  a  plant  with  which  to  do  so. 
We  have  to  provide  transmission,  distribution,  trans¬ 
formation  and  meter  facilities,  office  buildings,  ware¬ 
houses,  rolling  stock,  tools  and  all  the  paraphernalia 
necessary  completely  to  equip  a  going  concern.  When 
this  plant  is  set  up,  we  find  we  have  to  pay  taxes  on 
that  plant,  and  when  we  speak  of  “plant”  in  this  instance 
we  mean  the  entire  equipment  which  is  used  for  the  cus¬ 
tomer’s  service  from  beginning  to  end.  We  have  to  pay 
for  the  use  of  the  money  invested ;  we  have  to  take  care 
of  depreciation  and  insurance — all  of  which  must  be  paid 
for  whether  one  kilowatt-hour  is  sold  from  that  plant 
or  a  million.  There  are  quite  a  number  of  other  charges 
that  go  on  regardless  of  the  kilowatt-hours  coming  out 
of  the  plant,  and  others  that  are  only  slightly  affected 
by  the  number  of  kilowatt-hours  generated.  Allowing 
for  the  different  elements  of  investment,  such  as  plant 
transmission,  transformation,  distribution,  office  build¬ 
ings,  etc.,  you  will  find  as  a  general  average  about  $.360 
of  investment  against  every  kilowatt  of  capacity  that  the 
company  is  in  position  to  sell.  We  do  not  mean  that  we 
shall  find  $360  per  kilowatt  of  capacity  in  the  plant,  be¬ 
cause  some  of  that  capacity  is  not  useful  and  must  he 
kept  in  reserve  for  breakdown  insurance  and  other  capac¬ 
ity  kept  for  growth,  hut  we  refer  to  that  capacity  which 
you  will  find  in  use  on  the  average  system  and  which  the 
utility  can  afford  to  sell.  This  capacity  over-all  will  run 
somewhere  around  $360  per  kilowatt  of  salable  capacity. 

The  first  consideration  in  providing  for  the  sale  of 
one  of  these  kilowatts  of  capacity  is  the  item  of  fixed 
charges,  already  referred  to,  and  it  will  take  somewhere 
above  10  per  cent  of  the  value  of  the  property  to  cover 
these  elements  of  interest,  depreciation,  taxes,  etc. ;  in 
('ther  words,  against  every  kilowatt  of  capacity  that  we 
are  going  to  sell  we  must  get  $36  a  year  before  any 
energy  is  delivered  from  that  plant.  After  this  we  have 
to  reckon  with  the  manufacturing  cost  of  the  kilowatt- 
hours.  This  question  of  manufacturing  cost  may  he 
anything  from  3  or  4  mills  up  to  1  cent  or  more,  depend¬ 
ing  upon  load  factor,  location,  freight  rates,  plant  econ- 
oniies,  etc.,  but  in  order  to  have  a  figure  to  work  with 
and  which  would  fit  in  with  some  of  the  large  plants 
supplying  a  very  mixed  load,  let  us  assume  4  mills 

*  Excerpts  from  an  address  hy  Mr.  Arqahriie  at  a  recent  meeting 
j  oj  the  Public  Ittilitics  Association  of  Virginia. 
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to  be  the  manufacturing  cost.  This  4.  mills,  of  course, 
is  not  intended  to  cover  such  things  as  taxes  or  service 
rendered  .by  men  outside  the  plant ;  it  is  simply  used  in 
this  instance  to  cover  the  cost  of  manufacturing  and 
delivering  energy  on  the  switchboard. 

Now  we  have  the  two  princijial  factors  which  have  to 
be  reckoned  with  in  a  demand  and  energy  charge :  ( 1 ) 
$36  per  kilowatt  of  capacity  a  year;  (2)  4  mills  jx^r  kilo¬ 
watt-hour  generated.  Let  us  see  what  this  will  amount 
to  for  a  user  consuming  1  kw.  for  one  hour  each  day. 
One  hour  a  day  every  day  in  the  year  would  make  a  con¬ 
sumption  of  365  kw.-hr.,  and  365  kw.-hr.  divided  into 
$36  a  year  would  give  a  demand  charge  against  each  one 
of  these  kilowatt-hours  of  approximately  9.6  cents.  To 
this  demand  charge  j^er  kilowatt-hour  must  be  a<lded  the 
energy  cost  or  the  cost  of  manufacturing  each  one  of 
these  kilowatt-hours.  This  is,  as  stated  l)efore,  4  mills 
per  kilowatt-hour,  so  that  these  two  elements  of  rate 
building  alone  give  us  a  very  a.stounding  split  of  9.6  cents 
to  get  ready  to  serve  and  4  mills  actually  to  serve  a  one- 
hour-a-day  user. 

It  thus  costs  the  utility  10  cents  per  kilowatt-hour  to 
produce  the  energy  and  to  carry  the  fixed  charges  on  a 
customer  use  of  one  hour  daily  of  1  kw.  of  capacity. 
If  the  use  is  increased  to  two  hours  a  day,  the  cost  to  the 
utility  to  carry  these  two  elements  is  al)Out  52  cents  per 
kilowatt-hour.  If  the  use  is  increased  to  ten  hours  a 
day,  it  costs  the  utility  for  these  two  elements  1|  cents 
per  kilowatt-hour,  and  if  the  use  is  100  per  cent,  running 
twenty-four  hours  a  day,  it  then  costs  the  utility  to  carry 
on  and  produce  8  mills  per  kilowatt-hour.  You  will  note 
that  with  100  per  cent  load  factor  the  cost  of  manufac¬ 
turing  and  the  cost  of  carrying,  in  the  example  cited,  is 
half  and  half,  or  the  two  elements  are  an  offset  against 
each  other.  As  you  leave  the  100  jier  cent  load  factor 
condition  and  go  toward  the  lower  |)ercentages  every  step 
widens  the  gap  between  these  two  elements  and  the 
ready-to-serve  portion  of  the  cost  to  the  utility  grows. 

Cost  per  Kilowatt-Hour  Meanini.less  as  Such 

There  is  nothing  complicated  alxnit  this.  It  is  simple 
arithmetic  and  you  cannot  get  away  from  it.  Your 
carrying  charges,  your  depreciation,  your  taxes — all  of 
these  elements  go  merrily  on  whether  the  equipment  is 
used  one  hour  a  day  or  twenty-four  hours  a  day,  and  I 
think  this  will  show  you  how  perfectly  ridiculous  it  is 
for  any  one  to  talk  alxjut  costs  }K*r  kilowatt-hour  without 
having  other  factors  available.  The  cost  per  kilowatt- 
hour  means  absolutely  nothing ;  unless  you  have  some  of 
the  other  elements  that  go  into  the  delivery  of  electric 
service  you  cannot  under  any  consideration  give  a  cost 
per  kilowatt-hour  covering  that  service. 

If  we  could  just  get  away  from  the  habit  we  have  of 
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talking  about  the  cost  of  kilowatt-hours  and  could  find 
some  way  to  convert  that  to  kilowatt-year  We  would  l)e 
getting  nearer  to  the  correct  basis  of  the  measurement  of 
electric  service,  and  if  we  could  get  away  from  the  notion 
that  we  are  selling  electric  energy  and  convert  our  own 
minds  and  the  minds  of  the  public  to  the  fact  that  we  are 
selling  electric  service,  we  would  break  down  very  mate¬ 
rially  some  of  the  misleading  impressions  that  are  run¬ 
ning  loose  throughout  the  land. 

Another  element  in  rate  building  is  what  we  might  call 
a  “i)er  customer”  cost.  If  you  will  take  the  operating 
sheet  of  an  ordinary  public  utility  you  will  find  the  classi¬ 
fications  of  accounts  divided  into  distribution,  utilization, 
commercial,  new  business,  general,  general  maintenance, 
transmission  and  production  expenses  and  taxes,  etc. 
Some  of  these  expenses  follow  most  closely  in  ratio  with 
the  number  of  kilowatt-hours  jxroduced ;  others  follow 
most  closely  the  fixed  charge  element,  and  still  others 
.seem  to  run  in  the  ratio  of  the  number  of  customers,  and 
it  is  this  last  class  that  we  want  to  treat  of  at  this  time. 

In  order  to  arrive  at  some  conclusion  as  to  what  these 
apparent  ikt  customer  costs  amount  to,  we  have  had  a 
number  of  central-station  sy.stems  analyzed.  Some  of 
them  run  very  high  and  some  of  them  very  moderate, 
depending  to  some  extent  upon  the  size  of  the  com¬ 
munity  and  to  a  greater  extent  upon  the  tyjie  of  the  com¬ 
munity.  If  it  is  a  compact  and  dense,  urban  community 
the  i)er  customer  cost  is  likely  to  run  comparativelv  low. 
If,  however,  the  community  served  has  a  large  outlying 
district,  where  the  lines  are  long,  travel  of  the  various 
men  maintaining  the  service  is  excessive,  number  of 
miles  to  keep  up  jx'r  customer  is  large,  then,  in  that  ca.se, 
the  ])er  customer  cost  is  bound  to  be  much  higher,  even 
with  communities  of  comparatively  the  same  ijopulation. 

Population  Density  an  Important  Factor 

We  have  analyzed  and  compared  two  communities, 
each  serving  a  jiopulation  of  between  40,000  and  50,000 
people.  In  the  one  where  the  population  was  dense  these 
apparent  |)er  cu.stomer  costs  run  about  $21.60  a  year. 
In  the  community  where  the  customers  are  spread  over 
a  large  area  the  per  customer  costs  amounted  to  $22.12 
per  cu.stomer  per  year.  Further  investigation  told  us  that 
a  very  large  number  of  communities  would  analyze  in 
the  neighborhood  of  $33,  and  for  the  purpose  of  demon¬ 
stration  we  are  going  to  use  this  $33  element  in  building 
the  com])arisons  we  talked  of  a  short  time  ago;  that  is, 
building  the  co.st  of  serving  1  kw.  for  one  hour  a  day  and 
1  kw.  for  twenty-four  hours  a  day.  1,000  kw.  for  one 
hour  a  day  and  1,000  kw.  for  twenty-four  hours  a  day  to 
see  where  we  arrive  in  estimating  revenue  values. 

One  kilowatt  used  one 
hour  a  day  will  have  a  de¬ 
mand  charge  of  $36  a  year 
and  will  have  a  |)er  customer 
cost  of  $33  a  year.  \Ve  use 
365  kw.-hr.  at  4  mills,  or 
$1.46,  for  the  energy;  adding 
these  together  we  get  $70.-k) 
for  the  co.st  of  supplying  the 
1  kw.  for  one  hour  a  day  for 
the  year.  Dividing  this 
$70.46  by  365  kw.-hr.,  we 
arrive  at  a  per  kilowatt-hour 
cost  of  19.3  cents  ])er  kilo¬ 
watt-hour.  Sounds  rather 
high,  doesn't  it?  F'igure  it 
out  on  your  own  property 


and  see  what  it  is  costing  you  to  provide  this  service. 

Suppose  a  customer  uses  1  kw.  twenty-four  hours  a 
day.  The  demand  charge  will  still  be  $36  a  year,  the 
per  customer  cost  will  still  be  $33  a  year,  the  energy 
charge  will  be  8,760  kw.-hr.,  or  $35.04,  making  a  total 
of  $104.04.  Dividing  this  $104.04  by  8,760,  we  find  that 
this  energy  costs  the  utility  1.18  cents  per  kilowatt-hour. 

Take  the  1,000-kw.  customer  using  one  hour  a  day 
and  you  will  see  in  this  calculation  why  a  short-hour 
user  with  a  big  load  is  something  that  bears  watching; 
1,000  kw.  of  capacity  at  $36  a  year  is  $36,000;  one  cus¬ 
tomer  at  $33  a  year  is  $33  and  365,000  kw.-hr.  at  4  mills 
will  cost  $1,460.  Put  these  figures  together  and  you  have 
$v57,493  as  the  cost  for  supplying  this  energy.  Divide 
this  $37,493  by  365.000  kw.-hr.  and  you  find  that  this 
energy  costs  the  producer  10.03  cents  a  kilowatt-hour  to 
produce  and  deliver.  Look  out  for  the  one-hour  user ! 

Consumption  and  Hours  of  Use  Important 

Xow  take  the  user  who  consumes  1.0(X)  kw.  every  day 
of  the  year  for  every  hour  of  the  day;  1,000  kw.  of  ca¬ 
pacity  at  $36  a  year  is  $36,000;  one  customer  at  $33  a 
year  is  $33  and  8,760,000  kw.-hr.  at  4  mills  is  $35,040; 
adding  these  together  we  arrive  at  the  total  of  $71,073. 
Dividing  $71,073  by  8,760.(X)0  kw.-hr.,  we  find  that  that 
energy  costs  the  producer  0.81  cents.  Note  the  differ¬ 
ence.  Same  plant,  same  system,  same  everything,  except 
the  size  of  the  customer  and  the  load  factor.  The  size  of 
the  customer  going  up  from  1  kw.  to  1,000  kw.  actually 
reduces  the  cost  to  serve  one  hour  a  day  from  19.3  cents 
per  kilowatt-hour  to  10.03  cents  per  kilowatt-hour.  One 
customer  uses  twenty-four  hours  a  day,  giving  a  com¬ 
parative  cost  of  1.18  cents  jier  kilowatt-hour  as  com¬ 
pared  with  0.81  cents  per  kilowatt  hour. 

W’e  have  used  a  factor  of  4  mills  to  represent  manu¬ 
facturing  cost.  That  is  not  fair  because  it  actually 
penalizes  the  large  user  in  favor  of  the  small  user.  It 
is  not  fair  because  of  the  fact  that  the  cost  of  manufac¬ 
turing  electric  energy  is  affected  very  materially  by  load 
factor,  and  consequently  if  your  public  utility  enjoys  a 
comparatively  low  manufacturing  cost,  it  is  enjoying  that 
low  manufacturing  cost  really  because  of  the  fact  that 
it  has  upon  its  system  large  load  factor  users  of  energy 
who  keep  the  plant  loaded  practically  during  the  entire 
twenty-four  hours.  Think  what  it  would  mean  if  all 
your  users  were  short-hour  users. 

And  now  let  me  point  out  what  you  can  do  for  your 
customers  and  what  you  can  do  for  your  utility,  if  you 
will  put  on  an  extra  head  of  steam  and' convert  them  to 
the  use  of  electric  appliances,  thus  putting  to  use  more 
hours  a  day  those  facilities  which  are  already  at  their  dis¬ 
posal  and  are  used  only  a  very 
short  period  of  time  dur¬ 
ing  the  twenty-four  hours. 
Your  opportunity  is  golden. 
The  excess  cost  to  your  cus¬ 
tomer  is  trivial.  You  owe  it 
to  your  customer,  as  well  as 
to  your  utility,  to  load  these 
facilities  down  and  .  make 
them  work.  Idle  money, 
whether  it  is  owned  by  tlie 
city,  nation,  corporation  or 
individual,  is  not  doing  any 
one  any  good  and  is  a  detri¬ 
ment  to  business.  The  answer 
is  to  load  up  your  facilities 
with  long-hour  users. 
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The  index  to  the  June-Decembef,  1928, 
issues  of  Electrical  World  will  be 
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Three  Relays  Serve  Purpose  of  Four 
in  California  Substations 

By  E.  R.  Stauffacher 

Electrical  Protection  Engineer 
Southern  California  Edison  Company,  Los  Angeles,  Calif. 

HE  practice  of  the  Southern  California  Edison 
Company  of  using  four  relays  to  obtain  phase  and 
residual  ground  current  protection  on  11-  to  16-kv. 
distribution  service  has  given  way  to  the  use  of  three 
relays  connected  as  shown  in  the  accompanying  illustra¬ 
tion.  The  practice  in  the  past  has  been  to  connect  four 


the  difference  is  not  of  sufficient  magnitude  to  cause 
trouble  when  the  set-up  is  used  for  the  protection  of 
distribution  feeders.  Tests  have  shown  that  a  slight 
current  will  flow  through  the  residual  relay  if  an  extreme 
single  phase  unbalance  develops  on  a  feeder.  The  same 
tests  showed,  however,  that  the  unbalance  must  be  in 
excess  of  a  ratio  of  80  to  400  amp.  before  there  is  any 
possibility  of  incorrect  relay  operation.  This  unbalance 
is  far  in  excess  of  any  met  with  in  practice  and  thus  far 
there  has  been  no  faulty  or  unnecessary  operation  of 
relays  using  the  modified  and  more  economical  scheme 
described. 


Relay  eottucctions  for  phase-to-pJiasc  and  phase-to- 
ground  feeder  proteetion 

Where  the  Southern  California  Edison  Company  formerly  used 
p>ur  relays  as  shown  in  the  left-hand  diapram,  the  .same  protection 
is  now  secured  by  three  relays  connected  as  shown  in  the  ripht- 
han<l  diagram. 


relays  as  shown  in  the  left-hand  diagram,  where  feeders 
are  su^^jilied  from  transformers  connected  grounded  Y 
or  where  a  grounding  transformer  bank  is  used  to  es¬ 
tablish  a  neutral.  The  connection  shown  in  the  right- 
hand  diagram  eliminates  use  of  one  phase  relay,  yet 
jirovides  jirotection  against  phase-to-phase  short  circuits 
and  phase  to  ground  troubles.  The  phase  relays  are  set 
at  a  heavy  current  and  short  time,  while  the  residual 
relay  is  set  at  a  low  current  value  and  a  somewhat 
longer  time. 

.Although  the  elimination  of  one  of  the  relays  results 
in  a  difference  in  impedance  across  the  secondary  of  one 
of  the  current  transformers  as  compared  to  the  others. 


Route  of 
eleetrified 
narrozi’-gage 
road 


Electrified  Service  Speeds 
“Narrow-Gage”  Trains 


Before 

and 

after 

clectrifieation 


Tex  minutes  has  been  cut  from  the  32-minute  ferry 
and  train  running  time  between  Boston  and  Lynn, 
Mass.,  by  the  electrification  of  the  Boston,  Revere  Beach 
&  Lynn  Railroad  at  a  cost  of  about  $1,400,000  for  the 
34.5  miles  of  track.  Sixty  motor  cars  and  seven 
trailers  comprise  the  revenue-producing  rolling  stock. 
The  road  carried  13,350,000  passengers  in  1927  and 
ojwrated  about  2,872,500  car-miles.  Energy  is  supplied 
to  multiple-unit  trains  at  600  volts  direct-current  taken 
from  a  catenary  trolley  system  fed  from  the  Boston 
Edison  and  Lynn  Gas  &  Electric  companies'  systems 
through  substations  located  at  Orient  Heights  and  West 
Lynn. 

The  estimated  annual  energy  consumption  of  the  road, 
including  the  Winthrop  branch,  in  electrified  operation 
is  10,000,000  kw’.-hr.,  of  which  75  per  cent  will  be  pur¬ 
chased  from  the  Boston  company  and  the  balance  from 
Lynn.  The  usual  striking  benefits  of  electrification  are 
being  realized  throughout  the  densely  populated  sub¬ 
urban  territory  served  by  this  53-year  old  line. 
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High-Head 


By  E.  Grob 

Electrical  Planning  Engineer 
Kraftwerk  ll'aeggitiwl.  Ltd. 


S^vitchboard  atid  control  desks  in  Rempen  plant 


During  this  period  the  generators  of  the  Siehnen 
plant  act  as  phase  compensators  for  the  power  sys¬ 
tems  of  the  two  co-operating  com])anies  and  can 
deliver,  as  such,  60,000  kva.  at  zero  ])ower  factor,  while 
in  the  Rempen  j)lant  the  ])ump  motors  are  used  to  pump 
the  water  collected  in  the  intermediate  watershed  of  the 
Rempen  plant  hack  into  the  upper  reservoir,  at  night, 
by  means  of  the  surplus  power,  lioth  plants  are,  of 
course,  available  for  emergency  operation,  to  assist  either 
one  of  the  two  co-operating  companies  in  cases  of  service 
interruption  or  during  the  overhauling  ])eriods  of  t)ther 
plants. 

Some  data  as  to  the  amount  of  energy  produced,  the 
maximum  power  output,  the  amount  of  storage  water 
pum])ed,  etc.,  are  given  in  the  accomj)anying  table. 
Furthermore,  since  I  cu.m,  of  pumped  storage  water 
])roduces  0.9  kw.-hr.,  the  kilowatt-hours  generated  by 
this  means  are  also  given.  During  the  years  1924  to 
1926  construction  work  was  still  in  progress;  1926-27  is 
the  first  normal  year. 

In  the  Rempen  ])ower  plant  the  four  single- wheel 
vertical  Francis  turbines,  working  on  a  head  of  200  to 


Interior  of  Rempen  plant 


THh^  outstanding  features  of  the  Waeggithal  hydro¬ 
electric  develo])ment  in  Switzerland  are  the  high 
heads  employed  and  the  a])])lication  of  pumped 
storage  ori  an  extremely  large  scale,  as  used,  for  examjde, 
in  the  case  of  the  Rocky  River  ])lant  of  the  Connecticut 
Light  &  Rower  Company. 

i'he  development  was  constructed  jointly  by  the  city 
of  Zurich  and  the  Northeast  Switzerland 
Rower  Company  during  the  years  1922  to 
1926.  It  consists  of  tw'o  pow’er  ])lants  located 
on  the  .same  river,  one  above  the  other.  The 
up|K*r  plant,  Rem))en,  has  the  following  equip¬ 
ment :  four  16,500-kva.  generators,  unity 
]K)wcr  factor:  four  1 6, 000-kva.  transformers, 

8.8/.S0-kv. ;  four  5, 000-kva.  pump  motors,  unity 
jM)wer  factor,  which  can  he  used  as  four  5,000- 
kva  .synchronous  motors,  zero  jxjwer  factor, 
and  four  outgoing  50-kv.  lines. 

I'hc  low'er  ])lant,  Siehnen,  comprises  four 

16,500-kva.  generators,  0.73  power  factor; 
two  16,500-kva.  transformers,  8.8/50-kv. ;  two 

16,500-kva.  transformers,  8.8/1 50-kv. ;  three 

16,500-kva.  transformers,  50/1 50-kv. ;  eigh¬ 
teen  incoming  and  outgoing  50-kv.  lines,  and 
three  (later  five)  outgoing  1 50-kv.  lines. 

I'he  Waeggithal  development  is  exclusively 
a  i)eak  power  sui)])ly  for  sup])lementing  the 
low’-head  ])owcr  plants  of  thtj  two  co-operating 
power  su])ply  systems.  It  .W'hs  designed  to 
supply  1 10,000,000  kw.-hr.,  with  a  maximum 
]K)W’er  output  of  114,000  kw.,  between  Nov.  1 
and  March  31,  a  period  of  five  months.  In 
view'  of  the  fact  that  the  sup])lying  of  energy 
is  confined  mostly  to  working  hours  on  week¬ 
days,  the  whole  energy  output  can  he  consid¬ 
ered  as  taking  place  w'ithin  about  1 .200  hours 
of  o|)eration. 

During  the  summer  months,  from  Ai)ril  1 
to  Oct.  31,110  energy  is,  theoretically,  suiqilied. 
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Swiss  Station 


Waeggithal  hydro-electric  development  features  high  head  and 
large-scale  pumped  storage.  Two  plants  operated  jointly. 

Description  of  design  and  details  of  construction 

250  m.,  arc  directly  coupled  with  four  totally  inclosed 
three-phase  generators,  with  huilt-on  exciters,  each  rated 
at  16,500  kva.,  unity  power  factor,  50  cycles,  500  r.p.m., 
for  a  line  voltage  of  8,800  ±  10  per  cent. 

The  four  trattsforniers  are  of  the  standard  three-phase 
oil-cooled  type,  with  closed  circuit  oil  cooling  by  means 
of  two  vertical  tube  coolers  with  water  circulation. 

'rhey  are  of  the  core  type,  rated  at  16,500  kva.  in  delta- 
star  connection,  and  have  the  high-tension  neutral 


Kilowatt-Hour.'* 
Year  Generated 

1924/25 .  39,000,000 

1925/26 .  47,000,000 

1926/27 .  124,000,000 

1927/28 .  122,500,000 


Maximum 

KiIowatt.s 


96,000 

102,000 


Water  Pumried 
in 

Cubic  Meters 
1 1,000,000 
15,000,000 
23,000,000 
47,500,000 


Kilowatt-Hours 
Generated  by 
Pumped  Water 
10,000,000 
14,000,000 
20,000,000 
43,000,000 


brought  out.  They  are  located  in  open  recesses  in  the 
wall  of  the  engine  room  directly  opjX)site  the  generators. 
On  the  low-tension  side  they  are  fitted  with  taps  for  8.8, 
9.2  and  9.6  kv.  at  50  kv.  high  tension.  These  ta])s  are 
needed  as  the  transformers  are  used  during  the  summer 


Interior  of  Siebnen  plant 


for  the  supply  of  the  summer 
load.  By  means  of  sjTecial  inter¬ 
locking  devices  the  taps  can  lx; 
changed  in  a  very  short  time.  At 
a  ratio  of  9.7/55  kv.  their  contin¬ 
uous  rating  is  18,200  kva.,  20,600 
kva.  for  three  hours  and  22,300 
kva.  for  one  hour. 

rhese  overload  capacities  are 
necessary  because,  when  the  max¬ 
imum  power  is  required  from  the 
power  |)lant,  each  generator  has 
connected  in  parallel 
with  it  a  pump  mo¬ 
tor,  used  as  a  jihase 
compensator, 
whereby  the  output 
of  each  generator- 
motor  -  transformer 
group  can  be  in¬ 
creased  to  21,500 
kva.,  at  a  power 
factor  of  0.77. 

r  h  e  motors  oi 
the  three-stage  ver¬ 
tical  centrifugal 
pumps,  for  a  capac¬ 
ity  of  1.1  to  1.65 
cu.m,  of  water  per 
second,  are  synchro¬ 
nous  induction  mo¬ 
tors,  with  starting 
transformer,  hot 
water  starter  and 
automatic  synchro¬ 
nizing.  By  means 
of  a  slip  regulator 
it  is  possible  to  de¬ 
crease  the  normal 
sj)eed  of  750  r.p.m. 
by  10  per  cent,  in 
order  to  adjust  it 
exactly  to  the  pump 
characteristic  under 
the  variable  pres¬ 
sure  of  21 5  to  265  m. 
The  output  of  the 
motors  is  5,000  kva. 
at  unity  power  fac¬ 
tor  when  used  as  a 
motor  and  5,000 
kva.  at  zero  power  factor  when  used  as  a 
[)hase  comi)ensator. 

An  alternating-current  tem]x*rature  meas¬ 
uring  device,  which  measures  the  temi)erature 
at  five  places  in  the  generators,  five  in  the  mo¬ 
tors  and  four  in  the  transformers  (in  the 
windings,  in  the  iron  and  in  the  oil,  resj)ec- 
tively),  has  an  indicator  in  the  control  desk 
pertaining  to  each  generator,  so  that  the  tem¬ 
peratures  of  the  e(|uipment  can  l>e  su|>ervised 
during  i)eriods  of  heavy  loads.  The  thermo- 
coujdes  for  the  windings  are  in  direct  contact 
with  the  bare  cop]x*r  on  the  high-tension  side. 
The  indicator  currents  pass  through  insulating 
transformers  to  the  bridge  transformers. 

In  res|K*ct  to  regulation  and  protective 
equipment,  only  such  equipment  was  provided 


Flashover  at  420  kv.  on  wooden 
insulator  used  at  150  kv. 
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Rempen  plant  looking  tozvard  sziAtchhoards,  zvhich  are  above  the  turbine  room  floor 


whose  absolutely  ]x)sitive  functioning  was  guaranteed  in 
advance.  These  included  a  current-limiting  regulator,  a 
voltage  regulator,  a  nia.ximum  time  relay  for  the  50-kv. 
breakers,  arranged  to  he  released  simultaneously  for  each 
generator  set  by  the  8.8-kv.  and  the  50-kv.  current  trans¬ 
formers.  and  carbon  dioxide  fire-extinguishing  equipment. 

'I'he  current-limiting  regulators  are  of  the  Brown- 
Boveri  type  and  were  called  upon  to  operate  quite  fre- 
(jueittly  during  severe  thunder  and  snow  storms.  In  no 
single  case,  even  in  the  most  severe  short-circuit  condi¬ 
tions.  did  the  power  station  in  question  fall  out  of  stej) 
with  the  network  to  which  it  was  connected,  nor  did  the 
generators  fall  out  of  synchronism.  The  current-limit¬ 
ing  regulators  are  set  for  1.4  times  the  normal  current 
and  the  maxinuim  time  relay  for  1.6  times  the  normal 
current  and  ten  seconds.  The  voltage  regulators  are 
also  of  the  Brown-Boveri  type.  The  fire-extinguish¬ 
ing  etiuipment  for  the  carbon  dioxide  has  never  yet 
been  called  u]K)n  to  function. 

'I'lie  switching  and  circuit 
breaker  layout  was  ktq^t  as 
simple  as  possible,  but  with  a 
relatively  great  electric  safety 
factor.  The  following  clear¬ 
ances  are  kejn  on  the  high- 
tension  side :  For  8.8  kv., 
idiase  to  jdiase,  350  mm. ; 

]>hase  to  ground,  240  mm. ; 

length  of  disconnecting 
switch.  300  mm.  For  50  kv.. 
phase  to  pha.sc.  900  mm. ; 

])hase  to  ground,  650  mm. ; 

length  of  disconnecting 
switch,  700  mm. 

rile  50-kv.  insulators  are 
cast  solid  from  synthetic 
resin  and  are  650  mm.  high, 
dhe  total  distance  between 
the  arcing  rings  is  400  mm. 

In  spite  of  the  cast  construc¬ 
tion.  the  insulators  are  very 
elastic,  and  an  insulator  of 


this  length,  650  mm.,  can  be  bent  40  mm.  at  one  end 
without  damage,  the  insulator  siiringing  back  to  its  orig¬ 
inal  shape  after  the  ]>ressure  is  released.  Shocks  up  to 
25  kg.  are  withstood  without  breakage.  Furthermore, 
these  insulators  do  not  burn  in  the  electric  arc.  One  such 
insulator  withstood  continuously  an  arc  of  50  kv.  and 
8  amp.  for  fifteen  minutes  without  being  damaged  so 
that  it  could  no  longer  be  used,  the  only  damage  being 
the  decrease  in  the  diameter  due  to  some  of  the  material 
cracking  and  falling  off.  Such  an  insulator  weighs  only 
4  kg.  The  toji  and  base  are  keyed  on  and  the  insulator 
is  fastened  to  the  wall  with  two  bolts.  The  test  voltage 
is  200  kv.  Recently  some  such  insulators  were  made  of 
wood,  imj)regnated  with  resin,  but  no  data  are  yet  avail¬ 
able  on  their  j)erformance  characteristics  and  behavior 
under  unusual  o])erating  conditions. 

.Ml  lead-ins  are  of  the  condenser  type,  made  with  a 
selected  hard  paper  which  is  coated  with  a  special  varnish 


150 


Electrical  World  —  Vol.93,  No. 3 


to  prevent  the  absorption  of  moisture.  The  bushing- 
type  current  and  voltage  transformers  are  also  of  the 
condenser  tyj)e  and  their  capacities  vary  between  100  and 
.SOO  volt-amperes,  according  to  make  and  purpose. 

Each  generator  has  a  set  of  oil  breakers  for  50  kv. 
I'he  breakers  are  in  three  tanks,  with  eight  breaks  each, 
and  no  explosion  chambers.  The  interru])ting  capacity 
of  each  breaker  set  is  600,000  kva.  Actual  interrupting 
tests  up  to  400,000  kva.  were  recorded  with  an  oscillo¬ 
graph.  The  breakers  operated  perfectly,  with  no  oil 
throw  and  only  very  little  smoke. 

.\fter  a  careful  investigation  it  was  decided  to  dis- 
j)ense  with  any  kind  of  overvoltage  protection,  as  well  as 
with  selective  protection,  reverse  power  relays,  ma.ximum 
voltage  relays,  choke  coils,  etc.,  and  no  trouble  whatever 
has  been  exj)erienced  as  a  result. 

The  whole  plant  at  Rempen,  which  has  been  in  oi)era- 
tion  with  one  generator  set  since  the  fall  of  1924,  and 
with  four  sets  since  the  fall  of  1925,  has  given  very 
good  service. 

The  Rempen-Siebxen  Tr.ws.mission  Line 

I'he  two  plants,  Rempen  and  Siebnen,  are  connected 
by  four  lines  for  50  kv.,  each  consisting  of  three  con¬ 
ductors  of  stranded  cojiper,  of  95  sq.mm,  cross-section. 
'I'he  line  is  3.8  km.  long  and  is  carried  on  seventeen 
H -frame  towers,  whose  average  sjian  is  about  220  m. 
'I'he  insulators  are  of  the  suspension  tyjie  and  are  made 
up  of  three  links;  the  strain  insulators  consist  of  four 
elements.  Since  the  line  pas.ses  through  territory  where 
much  snow  falls,  the  four  lines  are.  after  snowstorms, 
connected  in  series  at  night,  when  no  ]X)wer  has  to  be 
delivered,  and  are  heated  electrically.  .\  current  of  20fJ 
amp.  is  enough  to  rid  the  lines  of  any  snow  which  may 
adhere  to  them  inside  of  fifteen  minutes. 

In  the  Siebnen  power  station.  3.8  km.  distant  from  the 
Rempen  ]>lant.  lx)th  the  city  of  Zurich  and  the  Northeast 
.Switzerland  Power  Company  have  sejiarate  large  dis¬ 
tribution  layouts  for  both  50  and  150  kv.  'I'he  whole 
switching  and  circuit  breaker  ])lant  is  therefore  located 
in  a  separate  building,  some  30  m.  distant  from  the 
power  house. 

'fhe  equipment  in  the  ]>ower  house  is  identical  with 
that  in  the  Rempen  station.  The  four  vertical  single- 


150-kv.  bus  at  Siebnen  u.'ith  disconnects 


wheel  Francis  turbines,  designed  for  a  head  of  176  to 
194  m..  are  direct  connected  to  four  completely  inclosed 
three-phase  generators  with  built-on  exciters  rated  16,500 
kva.  each,  at  a  power  factor  of  0.73,  50  cycles,  500  r.p.m., 
8.8  kv..  10  per  cent  line  voltage. 

Two  of  the  generators  are  directly  connected,  without 
breakers,  to  two  standard  three-phase  oil  transformers 
fitted  with  closed-circuit  oil  cooling  by  means  of  two  ver¬ 
tical  tube  coolers  with  water  circulation.  'Fhe  two  trans¬ 
formers.  each  rated  at  16,500  kva.,  delta-star  connected, 
with  the  high-tension  neutral  brought  out,  are  of  the 
core  type.  On  the  low-tension  side  they  are  provided 

with  taps  at  8.8,  9.2  and  9.6 
kv.  They  can  be  connected 
either  in  delta/delta.  8.8/84- 
kv.,  or  delta/star,  8.8/145.5- 
kv.  They  are  ojierated  with 
the  delta-star  connection  and 
are  continuously  rated  at 
16,500  kva.  at  8.8/145.5  kv. 
and  at  18,200  kva.  at  9.7/- 
160  kv. 

The  other  two  generators 
are  connected  to  two  three- 
phase  oil  transformers.  8.8/- 
50  kv.,  each  rated  at  16,500 
kva.,  as  in  the  Rempen  plant. 

The  control  eciuipment,  the 
temperature  -  measuring  de¬ 
vices  for  the  generators  and 
transformers,  as  well  as  the 
regulating  and  protective  a])- 
paratus,  are  exactly  the  same 
as  those  in  Rem])en. 

Both  |K)wer  stations  are 
operated  from  the  main  con- 


Thc  5()-ku.K  szi'itch  house  at  Siebnen 
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trol  room  in  Siehnen,  In  Remi)en  the  control  desks  are 
arranged  on  an  oi)en  gallery  along  the  wall  of  the  gen¬ 
erator  room  and  in  Siehnen  a  comjdetely  inclosed  operat¬ 
ing  room  is  provided,  with  a  window  into  the  generator 
room.  All  the  panels  of  the  outgoing  lines  can  he  sui)er- 
vised  from  the  main  control  desk  in  the  middle  of  the 
o])erating  room.  In  this  room  are  also  concentrated  the 
main  signaling  ai)paratus,  such  as  j^rivate  telephone 
Siel)ncn-Kem])en,  public  telejdione,  radio])hone,  carrier- 
current  telei)hone,  switches  for  the  sirens  of  the  large 
and  .small  alarms  and  switches  for  the  .sui)ervisory  con¬ 
trol  .sy.stem,  which  is  mounted  on  the  wall  and  indicates 
the  position  of  every  breaker  and  switch  in  the  whole 
plant.  'I'he  switchboards  and  control  desks  in  the  oper¬ 
ating  room  are  so  arranged  that  exactly  one-half  of  each 
belongs  to  each  of  the  co-operating  companies. 

Right  underneath  the  control  room,  and  of  the  same 
size,  is  the  cable  room,  where  all  control,  signal  and  indi¬ 
cating  wires  of  the  generator  and  control  rooms  are  con¬ 
centrated.  Each  i)anel  and  each  desk  can  be  discon¬ 
nected  for  repairs  or  alterations.  The  twelve  desks  and 
52  i)anels  are  ajiportioned  as  follows:  four  de.sks  and 
four  panels  for  generators,  six  de.sks  and  six  panels  for 
four  outgoing  line*'  and  for  two  50/150-kv.  trans¬ 
formers,  twenty  i)anel.s  for  •incoming  and  outgoing  50-kv. 
lines,  eight  jxmels  for  ])lant  o])eration,  eight  panels  for 
control  a}i])aratus  and  two  desks  and  eight  panels  for 
ex])an.sion. 

Since  the  switching  installation  is  located  in  a  .sei)arate 
building  from  the  generator  building,  an  oi)en  cable 
tunnel  connects  the  two  buildings.  All  the  low-voltage 
conductors,  comi)rising  more  than  1,000  wires  for  meas¬ 
uring  pur}X)ses,  signaling,  sui)ervi.sory  control,  tele¬ 
phones,  etc.,  are  .so  arranged  that  any  cable  can  be  ex¬ 
changed  for  any  other  one  without  a  single  trans])osition. 

I'he  switching  plant  itself  consists  of  a  central  part 
for  the  connections  of  the  two  co-operating  companies 
and  the  plant  jK)wer  requirements.  Adjoining  this  jiart, 
there  are  on  both  sides  eight  compartments  of  four 
meters  each  for  50  kv.,  then  a  i)assageway  4  m.  wide, 
and  then  three  compartments  8  m.  wide  for  150  kv. 

d'he  e(|uipment  for  50  kv.  as  well  as  the  .safety  factors, 
etc.,  are  the  .same  as  for  the  Rem])en  plant.  In  Siehnen, 
also,  all  j)rotection  against  lightning  and  all  kinds  of 
choke  coils  were  dis])en.sed  w'ith.  Instead  of  bushing 
transformers,  transformers  with  wound  primaries  are 
used,  with  condensers,  in  order  to  make  jxjssible  preci¬ 
sion  measurements  at  currents  of  100,  200  and  400  amp. 
All  voltage  transformers  in  Siehnen  and  Rempen  are 
connected  directly  with  di.sconnecting  knife  switches,  with 
no  fuses.  Fuses  are  also  dispensed  with  in  the  secondary 
circuits.  No  disadvantage  of  this  arrangement  has  yet 
ai)]>earcd  during  the  three  years  of  operation.  Although 
75  .50-kv.  voltage  transformers  and  48  8.8-kv.  voltage 
transformers  are  u.sed.  no  transformer  or  other  measur¬ 
ing  instrument  has  yet  failed.  It  is  true  that  all  in.stru- 
ments  are  e(|uii)i)ed  with  testing  terminals,  but  this  would 
have  been  done  anyway,  so  as  to  be  able  to  connect  other 
instruments  during  te.sts  for  checking  purposes. 

I'he  30  oil  circuit  breaker  grou])s  are  rated,  as  in 
Remix'n,  for  an  interriq)ting  capacity  of  600,000  kva. 
While  in  Rempen  the  breakers  have  eight  breaks  in  oil, 
those  in  .Siehnen  have  only  two  breaks,  in  closed  explo¬ 
sion  chambers.  The  latter  breakers  also  intermixed 
.short-circuit  currents  up  to  400,000  and  4.50,000  kva. 
without  any  difficulty,  with  no  oil  throw,  and  only  very 
little  smoke.  The  tests  took  place  at  intervals  of  one 
minute  and  followed  the  C-O-C  cycle.  The  short-cir¬ 


cuit  tests  were  made  with  all  eight  generators  of  both 
stations  and  were  recorded  with  oscillographs.  No  part 
of  the  equipment  was  damaged. 

The  1. 50-kv.  plant  was  kept  as  simple  as  ix)ssible.  The 
following  clearances  are  observed  for  the  high-tension 
lines:  Phase  to  pha.se,  1,800  mm.;  pha.se  to  ground, 
1,3.50  mm.;  between  studs  of  di.sconnecting  switches, 
2,000  mm. 

The  insulators  of  the  1. 50-kv.  plant  are  made  of  spe¬ 
cially  imjwegnated  beech.  At  a  total  length  from  middle 
of  the  clamp  to  ground  of  1,3.50  mm.  the  fla.shover  dis¬ 
tance  from  arcing  ring  to  arcing  ring  is  950  mm.  The 
fla.shover  voltage  is  400  kv.  The  weight  of  one  insulator 
without  tulie  .support  is  only  15  kg.  Since  the  insulators 
were  used  for  both  horizontal  and  vertical  rotary  di.s¬ 
connecting  switches,  they  had  to  be  tested  very  carefully 
with  respect  to  their  torsion  .stresses  and  bending  stresses. 

Bending  tests  with  loads  up  to  250  kg.  at  the  end  of 
the  horizontally  placed  insulators  and  torsion  te.sts  up 
to  33  m.-kg.  gave  satisfactory  results,  so  that  there  were 
no  objections  to  the  use  of  wood  insulators.  The  insu¬ 
lators  were  carefully  inspected  repeatedly  and  no  faults 
whatever  were  di.scovered.  After  2-^  years  the  insulators 
were  all  seen  to  be  strong  enough,  and  even  tho.se  insu¬ 
lators  which  had  to  carry  disconnecting  switches  were 
not  bent. 

The  voltage  transformers  for  synchronizing,  150,- 
000/ UX)  volts,  are  connected  to  the  line  only  through 
rotary  di.sconnecting  switches,  without  fuses. 

The  total  cost  of  the  Siehnen  and  Rempen  plants  is 
about  76,000,000  Swiss  Francs,  of  which  15, .500,000,  or 
about  20  i)er  cent,  was  spent  for  the  electromechaniail 
equipment,  such  as  penstocks,  turbine,  generators,  trans¬ 
formers,  circuit  lircakers,  and  the  like. 


Pliers  Facilitate  Lamp  Renewals 

IN  ORDER  to  facilitate 
street  lamp  renewals,  s])e- 
cial  pliers  to  accommodate 
mogul  lamp  bases  have  been 
develoix^d  by  the  Public 
Service  Electric  &  Gas  Com¬ 
pany.  Due  to  the  fact  that 
series  type  lamps  frequently 
shatter  on  burning  out,  or 
twist  free  from  the  base  on 
being  removed,  street  light 
inspectors  often  experienced 
difficulty  in  making  lamj) 
renewals.  Ordinary  wire¬ 
cutting  pliers  generally 
burred  or  otherwi.se  dam¬ 
aged  the  receptacle,  result¬ 
ing  in  poor  contact  and  .sub¬ 
sequent  overheating. 

The  pliers  .shown  in  the 
accomiianying  illustration 
have  a  cast-steel  head,  the 
jaws  being  tapered  and  ser- 
Safefy,  speed  and  better  rated  to  give  easy  access  to 

reneioals  are  result  of  use  the  base  and  to  maintain  a 

of  lamp  base  pliers  firm  even  grij)  on  the  rim. 

The  handles  are  of  molded 
insulation,  the  over-all  length  of  the  pliers  being  10  in.. 
ix*rmitting  their  use  on  either  pendent  or  inverted  type 
fixtures. 
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Establish  Distribution  Neutral 
with  Grounding  Bank 

Ry  E.  R.  Stauffacher 
Electrical  Protection  Engineer 
Southern  California  Edison  Company,  Los  Angeles,  Calif. 

IN  CONFORMANCE  with  its  practice  of  endeavoring 
to  establish  a  neutral  at  the  source  of  supply  on  11 -kv. 
and  16-kv.  distribution  feeders,  the  Southern  California 
Edison  Company  has  installed  a  number  of  special 
grounding  transformer  banks.  These  are  used  at  sub¬ 
stations  where  the  station  transformers  do  not  permit  a 
grounded  Y  connection  to  the  low-tension  bus.  The 
advantages  of  the  grounded  Y  connection  over  i.solatcd 
delta  in  ])reventing  arcing  grounds  and  accompanying 
destructive  transients  and  the  facilitating  of  positive 
operation  of  relays  for  clearing  trouble  arc  well 
recognized. 

'Phe  practice  of  the  Southern  California  Edison  Com¬ 
pany  for  the  past  few  years  has  been  to  use  three 
transformers,  generally  of  250  kva.  capacity,  connected 
grounded  Y  on  the  high-tension  side  and  closed  delta 
on  the  low  side.  This  has  now  given  way  to  the  u.se 
of  outdoor  type,  oil-insulated,  three-])hase  “zigzag” 
grounding  transformers  built  esjiecially  for  the  .service. 
Such  transformers  |X).s.se.ss  all  the  advantages  of  three 
single-])ha.se  tran.sf{)rmer.s  and  in  addition  are  more 
rugged  and  less  susceptible  to  damage  when  supplying 
short-circuit  current.  Moreover,  the  space  required  is 
much  less  and  the  simplicity  of  installation  favors 
their  u.se. 

The  Southern  California  Edison  Company  has  adopted 
a  “zigzag”  grounding  transformer  rated  at  600  amp. 


Three-phase  “cigsag”  grounding  transformer 
establishes  neutral  on  isolated  delta  system 


transformer  from  the  bus  in  case  of  internal  breakdown 
The  neutral  of  the  transformer  is  solidly  grounded 
through  a  small  oil  circuit  breaker  capable  of  interrupt¬ 
ing  600  amp.  at  16  kv. 

As  an  additional  protective  feature  to  the  grounding 
transformer,  a  thermal  relay  is  .so  connected  as  to  oper¬ 
ate  from  a  .s|)ecial  600/50-amp.  current  transformer 
furnished  as  an  integral  part  of  the  “zigzag”  transformer. 
This  thermal  relay  is  an  inex|)ensive  device  ordinarily 
used  for  protection  of  motors  and  is  adjusted  to  close 
its  contacts  when  50  amp.  flows  for  a  j)cri(Kl  of  50 
seconds,  which  is  ten  .seconds  less  than  the  guaranteed 
rating  of  the  transformer.  The  closing  of  the  thermal 
relay  contacts  opens  the  oil  circuit  breaker  in  the  neutral 
and  thus  protects  the  transformer  from  damage  due  to 
a  sustained  ground  or  a  ground  hanging  on  as  a  result 
of  failure  of  a  feeder  breaker  to  o|>erate.  Ex|X‘rience 
shows  that  there  has  been  no  occasion  for  the  thermal 
relay  to  operate  or  the  neutral  circuit  breaker  to  ojien 
as  the  feeder  breakers  have  always  promptly  cleared  a 
grounded  feeder. 


station  bus 


600/50  , 
Current-- 
transformer 


Thermat 

relay 


'Station  transformer  bank 
otetto  connected  on 
distribution  bus  side 


Neutral  oH 
circuit  breaker 


Method  of  applying  “zigzag”  grounding 
transformer  and  distrilwtion  of 
ground  fault  current 


Abuses  are  apt  to  groio  up  in  any  business, 

.  These  abuses  should  be  corrected  by  the 
men  engaged  in  the  business  themselves,  Other- 
zuise,  they  zoill  he  corrected  by  people  zvho  are 
ignorant  in  the  matter.  If  you  correct  them 
yourselzrs,  they  zvill  be  corrected  right.  If  you 
do  not  correct  them,  they  zvill  be  corrected  by 
compulsion  and  corrected  zvrong. 

— f^.  S.  Arkwright, 

President  Georgia  Power  Company. 


for  one  minute  with  full  sustained  voltage  as  a  standard 
for  use  on  11-kv.  and  16-kv.  distribution  circuits.  'Fhe 
long  time  rating  of  one  minute  jirecludes  the  possibility 
of  damage  to  the  grounding  bank,  and  the  fact  that  a 
maximum  of  only  600  amp.  of  .short-circuit  current  can 
flow  when  one  wire  is  accidentally  grounded  on  a  feeder 
limits  the  duty  on  feeder  oil  circuit  breakers.  The  usual 
method  of  installation  is  to  connect  the  grounding  trans¬ 
former  to  the  station  operating  bus,  using  high-grade 
fuses  of  250  amp.  current  carrying  capacity  to  clear  the 
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-  ^  Record  of  Red  Seal  Homes 
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37 

54 
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5 
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10 

25 

Detroit . 
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Minneapolis . 
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12 

15 
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121 
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Cincinnati . 

.  72 

33 
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.Sheboygan . 

.  2 

0 

2 

Peoria . 

.  0 

4 

4 

-Akron . 

l..a  Crosse  . 

.  0 

1 

1 

Binghamton . 

Tri-Cities . 

.  25 

76 

101 

Hudson-Mohawk . 

.  32 

103 

135 

Milwaukee . 

.  88 

129 

217 

.  176 

239 

415 

.  4 

0 

4 

Toledo . 

.  5 

80 

85 

_ _ 

.  20 

50 

70  1 

. 5,018 

10,502 

15,520 

Chattanooga  . 

.  48 

172 

220 

Savannah . 

.  0 

20 

20 

('anada 

Elmira . 

.  6 

41 

47 

Toronto . 

.  857 

5,797 

6,654 

Windsor . 

.  104 

291 

Chicago . 

.  226 

312 

538 

Vancouver . 

.  47 

854 

91  1 

Waukegan,  III . 

.  4 

7 

1 1 

_  _ 

Red  Seal  Homes  Numerous 
in  Many  Cities 

There  are  more  than  ten  thousand  Red  Seal  homes 
in  the  United  States  and  nearly  seven  thousand  in 
Canada,  according  to  current  records  of  awards. 

Leading  localities,  in  allegiance  to  the  Red  Seal  ideal, 
according  to  number  of  applications  and  awards  are : 
Detroit.  2.546;  California.  3.043;  Washington.  D.  C.. 
2.385.  and  Toronto.  Out..  6.654.  The  accompanying 
table  shows  the  figures  to  date  for  all  participating 
communities. 

Electric  Heat  Treating 
Proves  70  per  Cent  Lower  in  Cost 

By  H.  E.  Scarbrough 

(icucral  Electric  Company,  Chicago,  111. 

A\’ERTIC.\L.  cylindrical  type  furnace.  30  in.  in 
diameter  by  30  in.  deep,  was  installed  about  a  year 
ago  at  the  Maytag  Com])any.  Xewton.  Iowa,  and  has 
jiroved  both  economical  and  satisfactory.  It  is  rated 
37  kw..  220  volts,  single  phase. 

The  furnace  is  used  for  normalizing  and  annealing 
small  crankshafts  used  in  the  manufacture  of  gasoline 
engine-driven  washing  machines.  These  crankshafts 
were  previously  annealed  in  a  box  type  oil-fired  furnace. 
It  was  the  usual  practice  to  load  the  furnace  with  the 
crankshafts,  heat  them  to  the  normalizing  and  annealing 
temperatures  and  then  to  allow  the  furnace  to  cool  over 
night,  d'he  charge  was  removed  the  ne.xt  morning  and 
the  oj)eration  rej)eated. 

Some  very  accurate  cost  records  were  kept  on  the 
oi)eration  as  described.  Figuring  oil  at  7  cents  per  gallon 
and  including  all  labor  and  maintenance  charges,  the 
records  showed  that  the  cost  with  the  oil  furnace  was 
$6.20  for  every  360  crankshafts  heated.  The  weight  of 
the  small  crankshafs  is  a  little  under  2  lb.  per  unit.  With 
the  oil  furnace  the  shafts  were  trucked  to  the  heat-treat¬ 
ing  room,  where  they  were  charged  in  the  furnace  from 
the  containers,  one  or  two  at  a  time,  and  taken  out  in  the 
same  manner. 


With  the  electric  furnace  the  .shafts  are  loaded  into  a 
container  in  the  forge  shop,  carried  to  the  heat-treating 
room  and  inserted  while  in  this  container  in  the  vertical 
type  furnace.  In  this  manner  the  labor  of  handling  is 
l)ractically  eliminated  and  about  all  that  is  required  is 
the  power  consumed  in  heat  treating  the  shafts.  With 
the  electric  furnace,  figuring  electricity  at  3  cents  per 
kilowatt-hour,  the  cost  for  heating  800  shafts  was  found 
to  be  $5.84,  a  cost  j^er  100  shafts  of  $0.73,  as  compared 
with  $2.55  for  a  similar  unit  quantity  when  using  oil  heat. 


An  Executive  Attitude  on 
Rural  Service 

Excerpts  from  Speech  by 
G.  C.  Neff 

i  Vice-President  and  General  Manager 

I  IVisconsin  Power  &  Light  Company. 

*<T7ARM  electrification  has  now  reached  the  i 
A’  stage  where  the  question  of  utility  organi¬ 
zation  to  carry  on  this  work  is  an  .important  one. 

No  utility  company  operating  in  rural  territory 
supplying  electric  services  to  the  farmers  therein 
j  can  hope  to  be  successful  in  this  work  unless 
j  those  resj)onsible  for  the  operation  of  the  com-  i 
pany  really  believe  that  farm  electrification  can 
I  pay  its  own  way,  that  there  is  a  load  on  the  farm 
sufficient  in  amount  to  justify  the  ex|)enditure 
for  the  re(juired  distribution  lines,  that  the  i 
farmers  can  aflFord  to  pay  the  necessary  charges  | 
for  this  service,  and  that  they  can  profit  l)y  its  use.  I 
The  executives  must  have  confidence  in  farm 
electrification  if  much  headway  is  to  be  made  in 
this  develojmient.  If  an  executive  believes  in  the 
permanence  of  this  development  and  that  general 
farm  electrification  is  of  benefit  to  both  the  utility 
and  the  farmers,  his  entire  organization  will  soon 
begin  to  feel  that  same  way.  The  farmers  who 
!  deal  with  such  an  organization  will  soon  recog- 
I  nize  the  sincerity  of  its  aims.” 
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Incandescent  Lighting 

for  the  Movies 

Lamp  and  film  characteristics  are  complementary. 

Economy  and  ease  of  application  greater  than  with 
arc  lights.  Simplified  control  and  disposition  of 
sources  permit  wide  range  of  lighting  effects 


TWO  parallel,  hut  inde¬ 
pendent,  developments 
in  motion-picture  pho¬ 
tography  have  united  to  i)ro- 
duce  a  decrease  in  production 
cost  and  an  increase  in 
quality  of  product.  These 
develoi)ments  are  panchro¬ 
matic  film  and  high-capacity, 
high-intensity  incandescent 
lam])s.  The  characteristics 
of  the  two  are  complemen¬ 
tary,  the  deficiencies  of  the 
one  are  compensated  hy  the 
excess  efficiencies  of  the 
other.  The  sensitivity  of  the 
panchromatic  film  is  less  for 
those  lighting  wave  lengths 
that  most  abound  in  the  out¬ 
put  of  the  incandescent  lamp 
and  the  sensitivity  is  greater 
for  the  colors  in  which  the 
lamp  is  deficient.  These 
relative  characteristics  are 
shown  in  the  accomi)anying 

ftrapl,.  Curve  A  shows ’that  Ten-kilmvalt  lamps  u. 

the  panchromatic  emulsion, 
while  it  registers  all  colors. 

is  not  as  sensitive  in  the  yellow-red  as  in  the  violet-hlue 
regions ;  therefore,  relatively  more  light  is  needed  in  the 
yellow-red  region  to  obtain  desired  photographic  regis- 
tratiofi  of  these  colors.  As  shown  hy  curve  B.  the  char¬ 
acteristic  color  distrihution  of  the  incandescent  lamp 
meets  this  requirement,  and  it  is  evident  from  a  com¬ 
parison  of  the  two  curves  that  light  from  the  incandescent 
source  is  particularly  suited  to  jwovide  balanced  photo¬ 
graphic  registration  on  the  jianchromatic  film.  No  filters 
are  required. 

The  result  of  economy  is  attained  hy  reduction  of  oper¬ 
ating  and  handling  labor,  of  energy  consumed,  of  retakes 
on  account  of  lighting  failures  and  of  auxiliary  equip¬ 
ment.  The  number  of  men  necessary  to  handle  incan- 
de.scent  lighting  equipment  for  a  set  of  medium  size  is 
only  eight  to  twelve,  whereas  twenty  to  thirty,  or  even 
more,  have  heretofore  been  employed.  The  lighter 
weight  of  the  incandescent  lighting  equipment  allows  it 
to  be  handled  more  easily  and  quickly,  and  it  is  now 
I'ossible  to  photograph  more  sets  in  a  given  time.  Like¬ 
wise,  lighter  and  less  expensive  overhead  supporting 
structures  suffice.  Since  well-designed  incandescent 
(‘([uipment  utilizes  the  light  very  efficiently  the  electrical 
energy  which  studios  have  found  necessary  to  illuminate 
sets  has  been  reduced  to  one-half  or  even  one-third  of 


that  previously  employed. 
The  light  from  incandescent 
lamps  is  absolutely  steady, 
thus  eliminating  retakes  l)e- 
cause  of  intensity  variations. 
Since  the  incandescent  lamp 
operates  e(|ually  well  on  al¬ 
ternating  and  direct  current, 
the  heavy  investment  and 
operating  exjjense  of  motor- 
generator  etjuipment  is  no 
longer  necessary.  Thus 
'  the  electrical  installation  can 
be  extended  at  a  fraction 
of  the  cost  formerly  re¬ 
quired. 

In  fact,  the  incandescent 
lamp  has  always  l>een  favored 
over  other  illuminants  where 
it  could  be  applied  because 
of  its  inherent  operating  ad¬ 
vantages.  such  as  constant 
color  quality,  quiet  operation, 
cleanliness  and  minimum 
of  attention  required.  In  the 

Internitlonal  News  Reel  Photo.  ,  .  ,  . 

Teu-kilowatt  lamps  used  for  modeling  effects  f  4.1^ 

'  photograph  dmerently  as 

they  move  about  the  set  in 
range  of  the  several  lightffig  units,  and  since  less  make¬ 
up  is  necessary  the  effects  are  more  natural ;  in  addition, 
there  is  no  danger  of  the  actors’  old  bugbear.  “Klieg- 
eyes."  Delays  incident  to  lamp  operation  are  practically 
eliminated  and  periodic  airing  of  the  set  to  remove  smoke 
is  no  longer  necessary.  The  noiseless  feature  of  the 
incandescent  lamp  is  a  quality  which  is  essential  for  pic¬ 
tures  in  which  sound  is  recorded.  Since  the  lamps  may 
gradually  be  brought  from  total  darkness  to  full  bril¬ 
liancy,  or  vice  versa,  by  means  of  regulators  of  the 
induction  type  or  resistors  similar  to  those  used  in 
theater  service,  effects  not  heretofore  possible. 

Lighting  Requirements 

Color  quality,  intensity,  distribution  and  direction  are 
the  important  factors  in  the  illumination  of  the  motion- 
picture  studio.  Given  a  satisfactory  color  quality,  there 
remains  a  need  for  such  control  in  directing  the  -light 
that  the  various  jiarts  of  the  set  may  appear  in  the  proi)er 
relative  brightness,  with  the  high  lights  and  shadows  at 
the  immediate  command  of  the  director  .so  that  he  may 
give  each  scene  the  precise  feeling  and  action  he  desires. 
The  intensities  of  illumination  should  be  sufficient  to 
produce  desired  densities  in  the  darkest  parts  of  the  lec¬ 
ture  and  yet,  for  the  brightest  areas,  come  within  the 
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latitude  of  the  film  emulsion.  Otherwise,  lack  of  detail 
and  contrast  must  l)e  ex|x?cted. 

Photo{^ra])hy  is  a  record  of  contrasts,  high  lights  and 
shadows.  'Phe  placing  of  the  high  lights  and  shadows  is 
obviously  de])endent  on  the  location  of  the  lighting  units. 
Their  size  is  dependent  on  the  size  of  the  source,  its 
<listance  from  the  surface  and  the  character  of  the  sur¬ 
face.  The  degree  of  the  shadow  sharpness  depends  not 
only  on  the  size  of  the  source  hut  also  on  its  distance 
from  the  surface. 

For  j)ractical  consideration,  it  is  convenient  to  classify 
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Conipariso>i  of  color  response  of  panchromatic  film 
and  color  emission  of  incandescent  lamp 


motion-picture  lighting  as  general  and  modeling.  The 
purj)ose  of  the  general  lighting  is  to  provide  a  ground¬ 
work  illumination  which  is  fairly  uniform  in  intensity 
throughout  the  .set.  It  not  only  illuminates  the  areas  that 
the  modeling  lights  do  not  .serve,  but  allows  control  of 
shadow  density  over  the  entire  set.  For  the  more  usual 
cases,  the  general  lighting  should  not  model  the  actors 
or  create  noticeable  high  lights  and  shadows ;  this  is  the 
function  of  the  modeling  lights  which  the  lighting  direc¬ 
tor  employs  to  create  the  effects  desired. 

Alone,  the  general  illumination  of  any  motion-picture 
set  is  not  satisfactory,  as  the  faces  a])pear  flat  and  the 
various  actors  seem  ecpially  conspicuous  from  the  illumi¬ 
nation  .standpoint.  To  model  the  features  properly,  to 
give  emphasis  to  certain  actors  and  to  create  depth  addi¬ 
tional  lighting  is  emjjloyed  to  give  much  higher  intensities 
over  limited  areas.  Intensities  ranging  from  two  to  four 
times  that  of  the  general  illumination  are  reejuired  to 
prcxluce  distinct  high  lights,  although  a  higher  ratio  may 
sometimes  be  desirable.  The  modeling  units  must  be 
capable  therefore  of  producing  intensities  of  from  200 
to  1,5(X)  foot -candles  over  areas  ranging  from  3  ft.  to 
12  ft.  in  diameter,  at  distances  from  12  to  30  ft.  or  more. 

Desirable  characteristics  of  the  modeling  lighting  equip¬ 


ment  are :  ( 1 )  Continuous  range  of  beam  divergence. 

(2)  No  light  outside  the  beam.  (3)  Reasonable  uni¬ 
formity  of  intensity  over  the  area  illuminated.  (4) 
High  efficiency  of  light  utilization.  (5)  Adjustability 
from  directly  downward  to  directly  upward,  and  360 
deg.  in  a  horizontal  plane. 

The  table  shows  the  j^rincipal  types  of  lamps  applicable 
to  studio  photography.  The  iK’ar-shaped  (PS)  bulb 
tyi)es  are  best  adajitetl  to  the  general  lighting  units  and 
the  round  (G)  bulb  lamps  to  the  modeling  lighting 
equipments.  The  tubular  (T)  bulb  lamps  are  projector 
types  which  have  s]iecial  apjdications  in  this  field  because 
they  provide  ma.ximum  light  output  for  their  bulb  sizes, 
subject  to  certain  limitations  in  the  burning  i)osition. 

Equipment  But  Not  Lighting  May  Be 
Standardized 

The  lighting  of  a  studio  set  differs  from  the  usual 
illumination  design  problem  in  that  each  new  set  may 
present  aspects  which  are  different  from  those  of  pre¬ 
ceding  scenes.  There  is  no  standardization  of  the  light¬ 
ing,  however ;  there  can  be  standardization  of  the  lighting 
equipments.  The  tubular  (R)  bulb  lamps  are  projector 
equipment,  so  that  with  units  of  known  |x?rformance 
and  characteristics  there  will  be  a  minimum  delay  for 
all  concerned  as  the  scene  and  the  lights  are  changed. 

The  lam])s  and  reflecting  equipment  are  but  tools  with 
which  the  lighting  director  works  to  produce  attractive 
and  effective  photographs.  Just  as  the  artist  works  with 
paint,  brush  and  canvas,  so  the  cinematographer  uses 
light,  lenses  and  film  to  paint  the  .screen  pictures.  With 
lighting  units  available  which  can  produce  the  fundamen¬ 
tal  lighting  effects  with  a  minimum  of  attention  to  their 
use  and  operation,  the  creative  ability  of  the  producing 
artist  can  be  employed  with  complete  freedom  and  lushest 
talents  be  exerted  in  the  jiroduction  of  screen  pictures. 


Group  Meetings  for  New  Customers 

UPON  completion  of  an  extension  into  a  district,  an 
invitation  is  extended  to  the  new  users  by  one 
Northwestern  power  company  to  gather  at  a  home  in  the 
neighborhood.  Here  they  are  met  by  representatives  of 
the  power  company,  including  the  district  manager,  the 
hookkeejier.  meter  reader,  trouble  man  and  others  with 
whom  the  customer  will  be  thrown  in  contact  during  the 
course  of  his  dealings  with  the  company. 

Entertainment  is  furnished  by  talent  from  the  neigh¬ 
borhood  and  refreshments  prepared  on  lamji-socket  appli¬ 
ances  demon.strated  by  the  utility.  During  the  earlier 
])art  of  the  evening  the  old  methods  of  illumination  are 
used.  Later  an  enqiloyee  goes  out  and  cuts  in  the  line 
that  serves  the  community  to  show  the  contrast. 

This  has  proved  an  excellent  method  of  encouraging 
appliance  sales  and  utility  security  sales,  as  well  as  estab- 
blishing  mutual  good  will  between  company  and  cu.stomer. 
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Portable  Electric  Home  Tours 
Twin  State  Territory 

By  E.  C.  Hathaway 

Commercial  Manager  Twin  State  Gas  &  Electric  Company, 
Boston,  Mass. 

INSTEAD  of  holding  electric  shows  last  year,  at  a 
cost  of  $9,000,  in  three  of  the  larger  towns  of  the 
territory  served  by  the  Twin  State  Gas  &  Electric 
Company,  it  was  decided  to  undertake  a  wider  coverage 
by  sending  a  sjiecially  designed  portable  electric  bunga¬ 
low  of  one  room  on  a  1,400-mile  tour  of  the  field.  The 
cost  of  building  the  portable  outfit  and  equipping  it  with 
domestic  appliances  for  demonstrations,  was  found  to  be 
about  $6,000,  and  the  outside  exjiense  of  the  field  tour 
during  a  four-month  run  was  estimated  at  $3,000.  By 
this  means  practically  every  one  of  the  100  communities 
or  thereabouts  served  by  the  company  could  be  reached 
and  demonstrations  made  with  minimum  traveling  by 
the  local  population.  About  15,000  visitors  registered 
at  the  exhibit  during  the  summer  and  early  fall  when 
the  outfit  toured  northern  New  England,  making  stops 
of  a  few  hours  in  the  smaller  communities  and  from 
one  to  several  days  in  the  larger  towns. 

The  exhibit  was  mounted  on  a  special  233-in.  wheel¬ 
base  General  Motors  Company  truck  chassis  and  was 
wired  for  a  connected  load  of  about  14  kw.  The  major 
appliances  included  a  washer,  ironer,  range,  refrigerator, 
water  heater  and  dishwasher.  The  wiring  was  arranged 
to  permit  connection  to  the  1 10-220- volt  distribution 
system  at  any  convenient  place  through  flexible  service 
leads  equipped  with  Johnson  transmission  clamps.  A 
three-pole,  100-amp.,  250- volt  entrance  switch  was  pro¬ 
vided,  with  ten  local  circuits.  On  the  front  porch  was 
an  electric  roller  sign  of  the  type  used  by  electric  cars 
atul  buses,  enabling  the  name  of  each  local  associated 
company  to  be  featured  in  the  corresponding  com¬ 
munities.  Ten  exposures  were  provided.  Running  hot 
and  cold  water  was  provided  by  a  30-gal.  .storage  tank 
mounted  under  the  floor  and  an  electric  pump  and  piping 
sy.stem  appropriately  connected.  In  contrast  with  many 
exhibits  of  “dead”  appliances,  the  Twin  State  outfit  was 
used  for  actual  demonstrations  of  cooking,  washing,  iron¬ 
ing,  etc.  A  demonstrator  and  one  or  more  salespeople 
traveled  with  the  display,  which  was  illuminated  at  night 
by  15-watt  lamps  under  the  eaves.  Advance  publicity. 


including  announcement  of  certain  domestic  rate  reduc¬ 
tions,  was  cared  for  throughout  the  territory  and  attend¬ 
ance  stimulated  by  oflfering  an  electric  range  with  auto¬ 
matic  tem|x*rature  control  as  a  prize  to  a  lucky  card 
registrant  at  the  end  of  the  tour.  Each  registration 
card  required  the  entrant  to  list  the  appliances  at  present 
in  use  in  his  or  her  home,  and  these  cards  are  retained 
as  prospect  lists  in  the  local  companies.  The  truck  was 
driven  by  an  experienced  chauffeur  who  had  received 
special  training  in  the  construction,  operation  and  .servic¬ 
ing  of  the  devices  in  the  exhibit.  Orders  for  appliances 
were  also  taken  at  the  exhibit. 


Letters  from  Our  Readers 


Protective  Value  of  Overhead  Ground  Wires 

To  the  Editor  of  the  Electrical  World: 

In  the  article  on  the  Protective  Value  of  Overhead 
Ground  Wires  by  Howard  P.  Seelye,  published  in  the 
Dec.  8,  1928,  issue  of  the  Electrical  World,  it  is 
noted  that  the  illustration  shows  one  conductor  arrange¬ 
ment  of  a  line  where  one  of  the  ground  wires  is  in  the 
center  of  the  cluster  of  six  conductors  of  a  twin-circuit 
line.  A  ground  wire  in.  this  location  is,  of  course,  quite 
effective  in  protecting  against  induced  surges,  but  has 
very  little  value  against  direct  strokes.  In  the  past,  prac¬ 
tically  all  of  the  discussion  regarding  ground  wires  was 
concerning  induced  strokes.  This  was  because  the  prob¬ 
lem  for  the  case  of  direct  strokes  was  much  more  diffi¬ 
cult  and  becau.se  the  prevailing  opinion  was  that  all  con¬ 
ductors  would  be  involved,  anyway,  if  a  stroke  hit  a  line 
directly. 

Recent  field  inve.stigation  data  and  theoretical  analysis 
indicate  that  a  line  does  not  necessarily  flash  over  and 
involve  all  conductors  upon  being  hit  by  a  direct  stroke. 
It  is  believed  that  only  the  more  .severe  direct  strokes 
flash  over  a  high-voltage  line  and  that  ground  wires  may 
take  a  direct  stroke  and  conduct  the  energy  away  w'ithout 
involving  the  line  conductors  in  a  flashover.  From  this 
viewjx)int  it  is  important  that  a  ground  wire  lie  situated 
where  it  may  receive  a  direct  stroke,  and  therefore  the 
center  of  a  cluster  of  line  conductors  is  not  a  desirable 
location  for  a  ground  wire.  J.  H.  Cox. 

Office  of  Consulting  Transmission  Engineer. 
Westinghouse  Electric  &  Manufacturing  Company, 

East  Pittsburgh,  Pa. 
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H ydro-Electric  Development 
and  Steam  Equipment 

The  Turbines  of  the  Klingenhcrg 
Poxi'er  Station. — The  design  and  con¬ 
struction  practices  adopted  at  the  Kling- 
enherg  power  station  in  (ierniany  are 
presented  in  this  discussion  as  consti¬ 
tuting  the  latest  continental  practice  in 
super-power  stations.  The  construction 
<Ietails.  general  layout,  economies  and 
similar  factors  have  been  inclucled. — 
Engineer  (England),  Dec.  7,  1928. 


Generation,  Control,  Suitching 
and  Protection 

Application  of  ITound  Type  Current 
Transformers  Installed  in  High-Eoltage 
Oil  Circuit  Preaker  Tanks. — J.  C.  Rea. 
— Wound  type  current  transformers  in¬ 
stalled  in  the  tanks  of  high-voltage  oil 
circuit  breakers  have  been  in  operation 
for  many  years.  The  e.xperience  gained 
during  this  period  has,  according  to  the 
author,  resulted  in  fairly  clear  defini 
tions  as  to  the  types  of  installations  to 
which  they  are  best  suited  and  to  de¬ 
signs  of  transformers  which  are  highlv 
reliable.  'Phis  discussion  is  an  endeavor 
to  present  a  brief  history  of  some  of 
the  developments  which  led  up  to  the 
present  application  of  wound  type  cur¬ 
rent  transformers  in  circuit  breaker^ 
and  to  indicate  some  of  the  condition.-, 
under  which  they  offer  special  advan¬ 
tages. — Journal  of  the  American  Insti¬ 
tute  of  Electric  Engineers,  December, 
1928. 

Kuala  Lumpur  Pozeer  Station. —  Un¬ 
favorable  conditions  both  as  to  wartn 
and  humid  climate  and  the  possibility 
of  securing  a  ca|)able  operating  person¬ 
nel  for  this  Malaysian  power  station  led 
to  several  unusual  design  practices. 
Cooling  water  conditions  were  not 
ideal  and  it  was  necessary  to  use  two 
ponds  for  securing  the  necessary 
volume.  1'he  local  fuel  has  poor  storage 
characteristics  and  special  provision^ 
were  necessarv  to  prevent  sjxintaneou, 
combustion.  Open-type  construction  has 
been  used  throughout  this  power  house 
and  while  the  present  generating 
capacity  is  provided  by  three  machine' 
totaling  but  9.()(M)  kw.  the  plant  has 
been  fully  ecjuipped  and  designed  for 
future  e.xpansion  under  the  local  limi¬ 
tations  previously  indicated. — Far  East¬ 
ern  Rex'iexe  (China).  November.  1928. 

Manchester  Electricity  Undertaking. 
— Some  of  tbe  details  of  the  Barton 
power  station,  which  con.stitutes  a 
4(),(KM)-kw.  extension  of  the  original 
82.500-kw.  section  of  what  is  .said  to 
be  the  mo.st  efficient  .steam-driven  elec¬ 
tricity  generating  station  in  Great 
Britain,  are  given  in  this  discussion. 
'I'he  present  extensions  include  three 
marine  type  water-tube  boilers,  two  of 
which  are  chain-grate  tired  and  the  third 
burns  pulverized  coal.  Each  is  equipped 
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with  an  economizer,  superheater,  air 
heater,  forced  and  induced  draft  fans 
and  a  steel  chimney  with  a  grit  arrester. 
'I'he  bin  and  feeder  system  is  used  for 
the  pulverized  fuel  installation.  Reactors 
are  employed  to  connect  the  main  bus¬ 
bar  sections  and  are  also  u.sed  in  series 
with  the  service  transformers.  The 
latter  arrangement  is  considered  an  im¬ 
portant  feature  since  a  fault  on  a  house- 
.service  transformer  becomes  practically 
a  short  circuit  on  the  busbars  and  the 
reactors  thus  limit  the  damage  to  the 
transformer  itself  and  help  to  maintain 
the  voltage  on  the  busbars.  Protection 
consists  of  circulating  current  across  a 
combined  generator  and  transformer 
with  the  addition  of  core-balance  leak¬ 
age  on  the  33,(K)0-volt  transformer 
winding,  and  separate  leakage  for  the 
generator  and  6.600-volt  transformer 
windings. —  Electrical  Reviezv  (Eng¬ 
land),  December  7,  1928. 


Transmission,  Substations  and 
Distribution 

High-Voltage  Outdoor  Subjitations. — 
L.  V'eelari). —  I'he  electrified  railway 
from  Paris  to  Orleans  derives  its  cur¬ 
rent  supply  from  either  the  main  steam 
plant  of  the  Parisian  metropolitan  sta¬ 
tions  or  from  French  hydro  centers,  re¬ 
cently  connected  with  Paris  over  a  150- 
kv.  line.  'I'he  rotary  stations  of  the 
railway  are  eejuipped  for  a  primary  sup¬ 
ply  of  three  phase,  90  kv.,  so  that  trans¬ 
former  connections  must  be  provided 
between  150-kv.  (transmission  line), 
62-kv.  (Paris)  and  90-kv.  (railway) 
potentials.  The  article  describes  two  of 
the  transformation  points,  one  at  Che- 
villy,  near  Paris,  with  at  present  100,- 
000  kva.  installed  transformer  capacity, 
the  other  at  Chaingy,  near  Orleans, 
with  a  capacity  of  40,000  kva.  Both 
stations  are  outdoor  type,  with  trans¬ 
formers,  metering  outfits,  circuit  break¬ 
ers  and  lightning  arresters  installed  un¬ 
der  a  heavy  overhetid  steel  construction. 
'Pile  entire  equipment,  including  the  in- 
<loor  motor-generators,  is  either  Ameri¬ 
can  built  or  made  in  France  from 
.American  designs. — Rex’ue  Gcnerale  de 
TElectricite,  November  10  and  17,  1928. 

Cooling  of  Large  Transformers. — 
A.  H.  Ai-Tm.a.vx. — 'Phe  cooling  of  large 
transformers,  or  the  safe  dissipation  f)f 
their  losses,  is  a  difficult  problem,  be¬ 
cause  the  losses  rise  with  the  cube  of 
tbe  linear  dimensions,  while  the  heat- 
di.ssipating  surface  goes  up  only  as  the 
s(iuare.  Nevertheless  units  of  as  high 
as  60,000  kva.  and  one  testing  trans¬ 
former  of  100,000  kva.  capacity  have 
been  built  and  are  in  successful  opera¬ 
tion.  With  the  adaptation  of  the  Ameri¬ 
can  type  of  radiator,  the  capacity  of  .self- 
cooled  transformers  was  greatly  in¬ 
creased.  reaching  up  to  30.000-kva.. 
single-phase  units.  For  larger  machines 
artificial  cooling  has  to  be  resorted  to. 
such  as  forced  air  cooling  or  water  cool¬ 


ing.  The  latter  method  sets  no  upper 
limit  and  can  be  arranged  in  various 
ways.  'Phe  oil  can  be  cooled  externally 
by  forcing  it  through  water-immersed 
coolers,  or  a  water-traversed  cooling 
coil  can  be  placed  within  the  trans¬ 
former.  If  there  is  reason  to  doubt  the 
reliability  of  tight  joints  in  the  cooling 
coils,  the  transformer  can  be  kept  under 
higher  pressure  than  the  cooling  water, 
so  that  in  case  of  leakage  the  oil  enters 
the  water.  In  .some  installations  the 
floor  space  for  the  transformer  proper 
is  limited,  in  which  case  the  oil  has  to 
be  cooled  at  some  distance  away.  Banks 
of  radiators  are  then  used,  to  which  the 
oil  is  delivered  by  motor-driven  pumps. 
— A.E.G.  Progress,  November,  1928. 

Units,  Measurements  and 
Instruments 

Electric  Mcasurments. — 'Phis  special 
issue  is  devoted  to  the  description  of 
latest  developments  in  electric  measur¬ 
ing  methods  and  in.struments,  compris¬ 
ing  nine  major  articles.  Remote  meas¬ 
uring,  precision  instruments,  universal 
current  transformers  and  a  novel  type 
of  high-voltage  potential  transformers 
weighing  but  one-tenth  of  the  customary 
type  are  among  the  outstanding  items. — 
Elektrotechnik  und  Maschinenbau,  No¬ 
vember  11.  1928. 

High-Voltage  Potential  Transformer. 
— A.  Imhof. — To  reduce  size,  weight 
and  cost  of  high-voltage  potential  trans¬ 
formers,  the  author  has  developed  a 
small  current  transformer,  the  primary 
of  which  is  in  series  with  a  high  ohmic 
resistance,  made  of  numerous  coils  of 
fine,  insulated  resistance  wire.  'Phe  in¬ 
dividual  coils  are  stacked  and  placed  in 
an  oil-filled  insulating  tube,  at  the  bot¬ 
tom  of  which  is  a  small  current  trans¬ 
former,  also  oil-immersed.  While 
a  120-1  .V.  customary  type  of  poten¬ 
tial  transformer  weighs  about  10.(K)() 
lb.,  the  ecjuivalent  new  type  weighs  but 
560  lb.  For  outdoor  installation  a  tall 
and  petticoated  porcelain  tube  is  placed 
around  the  insulating  cylinder,  with  a 
weatherproof  top  and  bottom.  To  avoid 
high-voltage  danger  from  open  sec¬ 
ondary  a  pair  of  neon  tubes  is  perma¬ 
nently  connected  across  these  leads. — 
Electrotechnick  und  Maschinenbau,  No¬ 
vember  11,  1928. 


Illumination 

Glare  and  the  Four  Fundamental  Fac¬ 
tors  in  Vision. — P.  W.  Cobb  and  F.  K. 
Mos.s. — A  further  contribution  to  tbe 
discussion  of  the  subject  of  glare.  Ex¬ 
perimental  data  consisting  of  measure¬ 
ments  of  visibility  are  presented  show¬ 
ing  the  effect  of  a  range  of  glare 
conditions  upon  a  wide  variety  of  test 
objects.  These  not  only  confirm  earlier 
work  upon  the  subject  but  show  that 
the  result  of  the  measurement  depend^ 
to  a  very  large  extent  upon  the  test 
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object  selected.  A  number  of  sugges¬ 
tions  as  to  the  improvement  of  present- 
day  lighting  for  work  are  made  with 
a  view  to  the  reduction  of  glare  to  a 
negligible  minimum.  The  authors  sug¬ 
gest  that  by  a  combination  of  good  gen¬ 
eral  lighting  plus  well-designed  supple¬ 
mentary  lighting  a  total  installation  can 
be  produced  which  is  practically  glare¬ 
less,  since  by  virtue  of  the  high  level 
of  illumination  upon  the  visual  object 
the  efifect  of  the  glare  already  present 
from  the  general  overhead  lighting  may 
be  reduced  to  a  negligible  value  as 
measured  in  terms  of  visibility. — Trans¬ 
actions  of  the  Illuminating  Engineering 
Society,  November,  1928. 

Illumination  of  Operating  Tables. — 
H.  Hartinger. — In  former  years  op¬ 
erating  rooms  in  hospitals  were  painted 
white  and  the  illumination  was  arranged 
in  such  a  way  as  to  provide  intense  and 
uniform  light  all  over  the  room.  Arc 
lamps  were  used  frequently,  placed  out¬ 
side  the  room  for  aseptic  reasons,  and 
their  light  beams  were  caught  within 
the  room  by  mirrors  to  be  directed  and 
diffused  as  desired.  In  late  years  a 
complete  change  was  brought  about,  by 
a  desire  to  concentrate  practically  all 
the  light  upon  the  operating  table,  leav¬ 
ing  the  rest  of  the  room  in  semi- 
darkness.  The  floor,  walls  and  the  ceil¬ 
ings  are  now  painted  in  dark  colors, 
even  the  drapings  on  the  patient  are 
made  of  gray  linen,  to  obtain  a  maxi¬ 
mum  of  light  contrast.  “Mazda”  lamps 
have  superseded  the  arcs,  and  every  ef¬ 
fort  is  being  made  to  obtain  an  intense 
but  shadowless  light  beam,  which  pene¬ 
trates  even  into  the  deepest  incision.  A 
world-known  German  optical  concern 
has  developed  a  totally  reflecting  illu- 
minant,  consisting  of  an  ellipsoidal  silver 
reflector  with  a  150-watt  lamp  and  a 
small  conical  counter  reflector.  The 
resulting  powerful  light  beam  is  entirely 
shadowless.  To  reduce  the  heat  effect 
a  filter  made  of  blue-green  iron-sub¬ 
oxide  glass  is  placed  in  front  of  the 
reflector,  cutting  out  entirely  all  rays 
below  350  and  above  700  mm  wave 
lengths. — Elcktrotechnische  Zeitschrift, 
November  22,  1928. 

Klectrophysics,  Electro¬ 
chemistry  and  Batteries 

Insulation  Materials. — H.  Warren, 
— A  general  review  of  natural  and  vitri¬ 
fied  insulations,  including  molded  com¬ 
posites,  sheet  materials,  varnishes, 
treated  materials  and  wire  coverings. 
The  author  has  endeavored  to  evaluate 
the  dielectric  characteristics  of  a  number 
of  commonly  used  materials  and  to  point 
out  the  limitations  and  advantages  of 
each.  The  possibilities  of  some  mate¬ 
rials,  little  used  at  the  present  time, 
have  also  been  discussed  and  the  great 
increase  in  the  use  of  synthetic  molded 
compounds  pointed  out.  —  Electrician 
(England),  November  30,  1928. 

Some  Special  Tests  for  Insulating 
Materials. — A.  R.  Dunton. — A  number 
of  specially  designed  devices  which 
may  be  used  for  testing  insulating  mate¬ 
rials  have  been  described  in  this  article. 


Particular  attention  has  been  devoted 
to  apparatus  suitable  for  the  examina¬ 
tion  of  papers  and  boards  and  the  pos¬ 
sibilities  and  limitations  of  such  equip¬ 
ment  have  been  analyzed. — Electrician 
(England),  December  14,  1928. 

Heat  Applications  and 
Material  Handling 

Modern  X-Ray  Apparatus. — L.  G.  H. 
Sarsfield. — An  analysis  of  the  equip¬ 
ment  commercially  available  for  the 
purpose  of  making  X-ray  investigations, 
particularly  as  involving  industrial  re¬ 
quirements.  The  author  points  out  that 
many  of  the  difficulties  which  hampered 
the  development  of  this  type  of  equip¬ 
ment  several  years  ago  have  been  satis¬ 
factorily  solved  today,  but  that  it  may 
be  that  for  the  higher  voltage  X-ray 
work  of  the  future  there  will  be  a  re¬ 
version  to  some  improved  form  of  in¬ 
duction  coil  outfit.  This  experiment 
includes  the  use  of  voltages  up  to  1,000,- 
000  and  also  of  rapid  discharges  from 
condensers  for  energizing  X-ray  tubes. 
Rapid  discharges  represent  a  minimum 
of  time  exposure  and  therefore  make  for 
better  radiography  of  objects  which 
cannot  be  held  still.  It  is  indicated  that 
a  considerable  amount  of  work  remains 
to  be  done  on  the  development  of  simple 
control  apparatus  to  include  automatic 
and  safety  features  so  that  the  adoption 
of  X-rays  in  industry  may  not  be  ham¬ 
pered  by  the  necessity  for  laborious 
manipulation  of  switches  nor  by  the 
risk  of  any  breakdown  of  the  high- 
voltage  system  involving  the  operating 
gear.  A  number  of  the  technical  fea¬ 
tures  of  modern  equipment  have  been 
reviewed  critically  and  future  develop¬ 
ments  pointed  out. — Electrical  Review 
(England),  December  7-14,  1928. 


T  raction 

Japanese  Raihvay  Electrification. — The 
Ministry  of  Railways  of  Japan  has,  ac¬ 
cording  to  this  article,  decided  upon  the 
electrification  of  nine  sections  of  five 
trunk  line  railways  to  take  place  over 
a  period  of  six  years.  This  plan  will 
go  into  effect  next  year  and  it  is  con¬ 
templated  that  all  sections  of  the  rail¬ 
ways  which  are  spotted  with  tunnels  or 
heavy  grades  will  be  electrified  within 
the  period  indicated.  Steam-generating 
units  of  20,000  and  25,000  kw.  capacity 
are  being  installed  and  provision  is 
made  for  their  operation  as  synchronous 
condensers  under  necessary  system  con¬ 
ditions. — Far  Eastern  Review  (China), 
November,  1928- 

Locomotives  with  Vertical  Motors. — 
E.  Linsinger. — The  latest  type  of  ex¬ 
press  locomotives  for  the  Austrian  Fed¬ 
eral  Railways  marks  a  radical  depar¬ 
ture  from  all  former  designs.  Each  of 
the  four  driving  shafts  carriers  between 
the  wheels  an  elaborate  flexible  bevel 
gear,  into  which  meshes  the  pinion  of 
the  vertical  shaft  driving  motor.  The 
introduction  of  this  type  of  motor 
changes  many  well  established  locomo¬ 
tive  rules  of  the  past.  The  author  claims 


that,  formerly,  the  aesigners  of  electric 
locomotives  have  been  influenced  too 
much  by  the  precedents  established  in 
steam  engine  drives.  Slow-speed  mo¬ 
tors  and  any  kind  of  rod  drive  are  con¬ 
trary  to  the  characteristics  of  an  elec¬ 
tric  motor  and  are  survivals  of  steam 
practice.  The  vertical  motor  needs  a 
thrust  bearing  to  take  up  heavy  axial 
pressure  when  starting,  caused  by  the 
spiral  bevel  gears.  After  covering  80,- 
000  miles,  a  wear  of  only  4/10  mm.  was 
noticed  on  the  thrust  bearing.  The 
good  experiences  with  four  of  these 
engines  during  a  period  of  thirteen 
months  of  heavy  duty  prompted  the  or¬ 
dering  of  29  additional  locomotives, 
each  equipped  with  eight  vertical  mo¬ 
tors.  —  Elecktrotechnische  Zeitschrift, 
November  29  and  December  6,  1928. 


Miscellaneous 

Poultry  Farming  with  Electricity. — 
F.  E.  Ellis. — Electricity  has  been  liber¬ 
ally  adopted  on  the  large  Canadian  farm 
described  in  this  article.  The  develop¬ 
ment  is  devoted  largely  to  chicken 
raising  and  a  20,000-egg  electric  incu¬ 
bator  used  here  has  a  record  of  hatching 
60  per  cent  of  the  eggs  even  under  un¬ 
favorable  conditions.  Electrical  energy 
has  lieen  fully  utilized  and  cost  data  and 
performance  records  have  been  included. 
— Electrical  News  (Canada),  Decem¬ 
ber  1,  1928. 

A  Study  of  the  Failure  of  Concrete 
Under  Combined  Compressive  Stresses. 
— Frank  E.  Richart,  Anton  Brandt- 
ZAEG  and  Rex  L.  Brown. — An  inves¬ 
tigation  w’as  undertaken  by  the  authors 
to  determine  the  causes  and  mechanics 
of  failure  of  concrete  under  compressive 
stresses  applied  in  one,  in  two  or  in 
three  directions  perpendicular  to  each 
other,  the  aim  of  the  tests  being  to 
study  the  internal  action  of  the  material 
as  it  breaks  down  under  compressive 
stress  and  at  the  same  time  to  obtain 
information  on  the  influence  of  lateral 
stresses  upon  the  ability  of  concrete  to 
resist  longitudinal  stresses.  A  number 
of  conclusions  have  been  drawn  as  the 
result  of  this  examination,  including 
that,  in  general,  the  strength  of  the  ma¬ 
terial  in  biaxial  compression  is  as  great 
as  in  simple  compression  and  that  in 
many  cases  it  is  greater;  the  strength 
of  the  concrete  in  triaxial  compression 
was  found  to  increase  greatly  with  the 
magnitude  of  the  smallest  principal 
stress :  much  of  the  deformation  under 
triaxial  loading  was  due  to  an  inelastic 
reduction  in  volume  or  a  compacting  of 
the  concrete  under  stress;  the  tests  of 
concrete  in  simple  compression  showed 
characteristic  differences  in  behavior 
throughout  three  distinct  stages  of  load¬ 
ing;  it  was  also  stated  that  many  of  the 
numerical  results  of  the  tests  approach 
an  agreement  with  the  internal  friction 
theory  of  sliding  failure,  hut  that  the 
great  increase  in  lateral  deformations 
mentioned  cannot  be  reconciled  with  a 
conception  of  failure  as  taking  place 
through  a  sliding  on  plane  surfaces  con¬ 
tinuous  throughout  the  material. — Bul¬ 
letin  No.  185,  University  of  Illinois. 
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To  Fight  Boulder  Dam  Act 
in  Supreme  Court 

Colorado  River  Commission  of  Arizona 
Files  Suit — Governor  Dern  of  Utah 
Advises  His  State  Against  Imme¬ 
diate  Ratification  of  Compact 

ARIZONA’S  Colorado  River  Commis¬ 
sion  has  authorized  the  immediate 
fdiiifj  of  a  suit  in  the  United  States 
Supreme  Court  in  an  attempt  to  pre¬ 
vent  construction  of  the  Boulder  Dam 
as  contemplated  in  the  Swing-Johnson 
law  enacted  by  Congress.  The  ground 
of  the  suit  will  be  that  the  act  allocates 
to  California  waters  from  the  Colorado 
rightfully  belonging  to  Arizona. 

Governor  Dern  of  Utah  in  his  mes¬ 
sage  to  the  Legislature  of  that  state  on 
January  15  recommended  that  Utah  take 
no  immediate  action  on  ratification  of 
the  Colorado  River  compact.  “In  view 
of  the  situation,  I  hope  and,  indeed, 
believe  Arizona  will  ratify  the  compact, 
in  which  event  no  further  action  by 
Utah  will  be  necessary.  I  therefore 
think  it  would  be  unwise  for  us  to  do 
anything  until  we  see  what  Arizona’s 
attitude  is  going  to  be,”  Governor  Dern 
said. 

By  the  terms  of  the  Swing-Johnson 
bill  at  least  six  of  the  seven  Colorado 
River  Basin  states  —  Wyoming,  Col¬ 
orado,  Utah,  New  Mexico,  Nevada, 
Arizona  and  California — must  ratify 
the  compact  originally  drawn  up  at 
Santa  Fe  in  1922.  California,  Nevada, 
Wyoming,  Colorado  and  New  Mexico 
have  approved  it. 

New  Muscle  Shoals  Bill 
Introduced  in  Senate 

Another  bill  providing  for  govern¬ 
ment  ojKjration  of  Muscle  Shoals  was 
introduced  in  the  Senate  on  January 
5  by  Senator  McKellar  of  Tennessee. 
He  explained  that  his  bill  was  almost 
identical  with  the  Norris  measure 
passed  last  season  which  met  a  pocket 
veto  from  President  Coolidge.  The  only 
difference,  he  declared,  was  that  the  pro¬ 
visions  of  the  new  measure  would  be 
carried  out  by  the  Secretary  of  War 
rather  than  by  a  special  board.  Senator 
McKellar  said  that  he  would  seek  to 
have  the  bill  made  a  “temporary  expedi¬ 
ency”  until  the  whole  question  could  be 
disposed  of. 

Austin,  Tex.,  Decides  to  Build 
Auxiliary  Plant 

The  Austin  (Tex.)  City  Council  has 
decided  to  order  immediate  construction 
of  an  auxiliary  power  plant  to  cost  ap¬ 
proximately  $460,000  and  virtually 


double  the  output.  The  Council  voted 
four  to  one  for  construction.  In  taking 
this  action  it  definitely  rejected  the 
I'exas  Power  &  Light  Company’s  offer 
to  furnish  the  city  with  electricity  at 
8  mills  per  kilowatt-hour  on  a  five-year 
contract.  The  offer  of  the  Southern 
Utilities  Company  to  pay  the  city  $5,- 
000,000  for  its  plant  and  the  water  and 
light  franchise  was  virtually  rejected, 
too,  since  no  way  of  obviating  a  neces¬ 
sary  two-year  charter  delay  appeared. 

Uniform-Rate  Hearings  Begun 
by  New  York  Commission 

Many  well-known  utility  executives 
attended  a  hearing  before  the  New 
York  Public  Service  Commission  held 
at  Albany  on  Tuesday  of  this  week  on 
the  question  of  devising  uniform  and 
simplified  forms  of  rates  for  electric 
and  gas  companies.  Chairman  Prender- 
gast  said :  “A  schedule  which  the  cus¬ 
tomer  of  the  utility  is  able  to  under¬ 
stand,  the  purpose  of  which  can  be 
made  clear  to  him,  the  reasons  for  the 
elements  of  which  can  be  presented  to 
his  understanding — all  of  these  things 
are  very  much  in  the  interest  of  good  re¬ 
lations  between  the  public  and  the  utili¬ 
ties  and  very  much  in  the  interest  of 
better  regulation.” 

Representatives  of  nearly  all  of  the 
larger  operating  companies  in  the  state 
offered  full  use  of  their  facilities  to  aid 
the  commission’s  study;  E.  B.  Titus, 
representing  the  Farm  Bureau  Federa¬ 
tion,  emphasized  the  approval  of  his 
organization,  and  Assistant  Corporation 
Counsel  M.  Maldwin  Fertig  of  New 
York  City  promised  its  aid  and  possibly 
some  testimony. 

Gas  rate  forms  will  be  taken  up  first. 
Hearings  so  far  set  will  be  on  February 
18  to  21  and  25  to  28  inclusive. 

Westinghouse  Appoints  New 
Chairman  of  Board 

Official  announcement  was  made  by 
the  Westinghouse  Electric  &  Manufac¬ 
turing  Company  on  Wednesday,  Jan¬ 
uary  16,  of  the  election  of  A.  W.  Rob¬ 
ertson,  president  Duquesne  Light  Com¬ 
pany,  Pittsburgh,  to  be  chairman  of  the 
Westinghouse  board  of  directors,  an  of¬ 
fice  which  has  been  vacant  since  the 
death  of  Guy  E.  Tripp  on  June  14, 
1927.  Paul  D.  Cravath,  the  company’s 
general  counsel,  was  made  acting  chair¬ 
man  soon  after  Mr.  Tripp’s  death.  Mr. 
Cravath  will  continue  on  the  board,  to 
which  Henry  B.  Rust  of  Pittsburgh  has 
been  added.  A  biographical  sketch  and 
portrait  of  Mr.  Robertson  will  be  found 
under  “News  About  Men  of  the  In¬ 
dustry”  (page  169). 
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Submetering  History  Is 
Told  by  Williams 

Former  Commercial  Vice-President  of 
Nc7u  York  Edison  Explains  Origin 
of  System  and  Dwells  on  Question  of 
Competition  from  Private  Plants 

ON  THE  resumption  in  New  York 
City  on  January  11  of  testimony 
before  the  New  York  Public  Service 
Commission  on  the  submetering  situa¬ 
tion,  Arthur  Williams,  former  vice- 
president  of  the  New  York  Edison 
Company  in  charge  of  commercial  rela¬ 
tions,  who  resigned  two  months  ago, 
was  called  to  the  stand  at  the  instance 
of  the  submetering  companies  and  ex¬ 
plained  the  origin  and  growth  of  the 
submetering  system  in  Manhattan  Bor¬ 
ough.  Mr.  Williams,  who  disclaimed 
any  desire  to  pose  as  a  critic  of  the  new 
Sloan  administration  in  this  matter,  ex¬ 
pressed  his  own  view  that  abolition  of 
the  suhmetering  companies,  as  now 
urged  by  the  power  companies  before  the 
commission,  would  tend  only  to  aggra¬ 
vate  the  difficulties  of  the  situation  by 
increasing  the  number  of  private  power 
plants  operated. 

It  was  this  problem,  Mr.  Williams 
disclosed,  which  gave  rise  to  the  system 
of  submetering  and  led  the  power  com¬ 
panies  to  avoid  throwing  any  obstacles 
in  the  way  of  its  development.  The 
electric  power  and  light  business,  he 
said,  has  a  problem  shared  by  no  other 
public  utility  in  that  it  is  “at  all  times 
exposed  to  keen  competition  from  pri¬ 
vate  plants.”  Before  1915,  he  said,  the 
company  gave  meters  to  the  property 
ow’ners  free  of  charge  and  billed  them 
on  the  aggregate  amount  of  energy  con¬ 
sumed  in  the  building.  Very  frequently 
the  rate  on  this  was  set,  he  explained, 
by  calculating  the  total  amount  of 
energy  which  w'ould  be  used  not  only  in 
the  operation  of  the  building  but  also  by 
the  tenants. 

In  1915  this  method  was  subject  to 
review  by  the  Public  Service  Commis¬ 
sion,  which  decided  that  thereafter  (»ily 
one  meter,  or  its  equivalent,  was  to  be 
given  each  consumer,  which  meant  that 
if  a  property  owner  were  to  purchase 
wholesale  energy  for  his  building,  he 
would  have  to  install  his  own  meters. 
“After  that  ruling,”  said  Mr.  Williams, 
“the  submetering  system  arose.”  At 
that  time,  he  said,  virtually  every  large 
building  was  planned  in  such  a  manner 
that  a  private  plant  could  be  included, 
and  the  competition  between  such  plants 
and  the  New  York  Edison  Company 
was  keen.  “In  my  opinion,”  he  con¬ 
tinued,  “had  submetering  not  been  per¬ 
mitted  it  would  have  been  practically 
impossible  to  secure  the  contracts  for 
any  of  the  larger  buildings  erected  in 
the  last  ten  or  twelve  years.” 
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Similarly,  he  said,  in  reply  to  a  ques¬ 
tion  put  by  S.  Stanwood  Mencken,  at¬ 
torney  for  a  number  of  the  submetering 
companies,  he  felt  that  abolition  of  the 
system  now  would  tend  to  increase  the 
use  of  these  private  plants,  reacting  un¬ 
favorably  upon  the  business  of  the 
power  companies.  Submetering.  Mr. 
Williams  declared,  is  a  “product  of  the 
diflferential  between  wholesale  and  re¬ 
tail  rates,  and  the  problem  will  naturally 
solve  itself  when  the  differential  is  re¬ 
duced  by  diminishing  the  spread  between 
these  rates.” 

The  charge  of  “gouging”  was  brought 
against  the  New  York  Edison  Company 
by  Oscar  Hirsch,  president  of  the  Elec¬ 
tric  Consumers’  Adjustment  Corpora¬ 
tion,  a  submetering  concern,  who 
asserted  that  for  25  years  he  had  been 
engaged  in  the  business  of  “getting  back 
rebates  for  customers  who  had  been 
overcharged  by  the  New  York  Edison.” 
The  commissioners  seemed  inclined  to 
consider  these  accusations  irrelevant 
and  were  more  interested  in  Mr. 
Hirsch’s  assertion  that  submetering 
companies  “which  know  their  busi¬ 
ness”  were  in  favor  of  regulation  by  the 
commission  and  “had  tried  to  get  it  for 
years.”  “Will  you  come  to  Albany  and 
support  a  bill  providing  for  such  regu¬ 
lation?”  asked  Chairman  William  A. 
Prendergast.  Mr.  Hirsch  replied  vigor¬ 
ously  in  the  affirmative. 

President  Sloan  underwent  more  ex¬ 
amination  on  his  previous  testimony.  He 
said  in  part: 

We  are  not  making  this  fight  principally 
in  the  interests  of  the  utility  companies. 
They  will  get  along,  win  or  lose.  This  fight 
is  really  for  our  customers,  who  now  are 
paying  at  least  $14,000,000  a  year  more 
than  they  need  to  for  electrical  energy  gen¬ 
erated  by  us.  We  can  save  them  at  least 
that  much,  without  impairing  our  revenues. 
VV’e  will  do  that  and  more.  In  Brooklyn, 
with  practically  no  submetering,  we  have 
reduced  our  rates  and  cut  revenues 
$iS. 000,000  in  the  past  three  years.  In 
Manhattan  the  prevalence  of  submetering 
has  prevented  any  reductions  whatever  in 
rates,  aside  from  the  general  elimination  of 
the  coal  surcharge.  The  Manhattan  rates 
are  kept  unsoundly  high  owing  to  the  un¬ 
economic  situation  produced  by  the  sub¬ 
metering  companies.  Since  1920,  in 
Brooklyn,  we  have  displaced  168  private 
plants  in  favor  of  Brooklyn  Edison  serv¬ 
ice.  Of  these  168  premises  only  five  are 
now  submetering.  There  is  not  a  private 
plant  in  an  apartment  or  multiple-family 
dwelling  in  Brooklyn,  and  only  six  private 
plants,  which  are  selling  electricity  to 
tenants.  Our  rates  have  prevented  the 
private  plant  from  being  a  factor  in  Brook¬ 
lyn;  we  will  do  the  same  thing  in  Man¬ 
hattan. 

The  next  hearing  was  set  for  Mon¬ 
day,  January  28. 

New  York  Edison  Rate  Case 
Five  Years  Old 

The  end  of  the  rate  proceedings  in¬ 
stituted  by  Mayor  Hylan  of  New  York 
City  about  five  and  a  half  years  ago 
before  the  Public  Service  Commission 
of  the  state  in  an  attempt  to  force  down 
the  schedules  of  the  New  York  Edison 


Company  is  not  yet  in  sight,  although 
it  is  said  that  the  company  has  spent 
approximately  $4,000,000  in  presenting 
its  side  of  the  case  and  that  the  city 
has  spent  between  $200,000  and  $400,000. 
The  files  of  the  commission  are  over¬ 
flowing  with  the  great  mass  of  evidence. 
That  body  has  been  waiting  for  the  city 
attorneys  to  come  forward  with  addi¬ 
tional  information  on  the  case. 


ST.ATE  legislatures  are  getting  un¬ 
der  full  headway  in  all  parts  of  the 
nation,  and  in  most  of  them  bills  affect¬ 
ing  light  and  power  companies  directly 
or  indirectly  have  appeared  or  will  do 
so.  Among  these  political  activities  are 
the  following: 

TEXAS. — In  response  to  the  recom¬ 
mendation  of  Governor  Dan  Moody, 
the  Texas  Legislature  will  consider  the 
enactment  of  laws  for  the  regulation 
and  control  of  electric  power  and  other 
public  utility  companies.  In  a  message. 
Governor  Moody  dealt  at  some  length 
with  the  public  utility  situation,  saying 
in  part : 

Somebody  should  stand  between  the  con¬ 
suming  masses  and  the  company  or  com¬ 
panies  furnishing  public  utility  service  to 
the  public.  The  power  and  duty  to  regulate 
the  conduct  of  such  companies  and  the 
rates  to  be  charged,  under  a  holding  of  the 
Supreme  Court  of  the  United  States,  rest  on 
the  State  Legislature.  Some  of  the  larger 
cities  have  regulations,  but  with  this  ex¬ 
ception  and  the  limited  control  which  the 
Railroad  Commission  has  over  gas  com¬ 
panies,  there  is  practically  no  regulation  of 
this  big  industry.  If  exorbitant  rates  are 
being  charged  the  consumers,  the  average 
city  or  town  is  practically  without  the  legal 
power  and  finances,  under  existing  law, 
necessary  to  correct  the  abuse  or  to  make 
an  inquiry  into  the  matter  and  bring  about 
an  adjustment.  Our  statutes  were  written 
when  there.were  few  utilities  in  this  state 
and,  for  the  most  part,  such  as  e.xisted 
were  small  local  concerns.  .  .  . 

Every  public  utility  company  is  entitled 
to  a  fair  return  on  the  reasonable  value  of 
the  property  used  in  the  public  service, 
after  the  legitimate  cost  of  operation  is 
deducted,  but  it  is  impossible  for  any  city, 
without  tremendous  expense,  to  make  the 
necessary  inquiry  to  determine  what  rate 
would  yield  such  return.  Especially  is  this 
true  w'hen  the  city  happens  to  be  one  of 
many  served  by  the  same  lines.  The  in¬ 
formation  can  only  be  acquired  by  technical 
and  experienced  men,  and  these  are  expen¬ 
sive.  .  .  .  These  questions  are  growing 

more  emphatic  and  complicated  every  day, 
and  the  time  has  come  in  Texas  when 
steps  should  be  taken  for  the  supervision 
and  regulation  of  these  utilities.  The  masses 
of  consumers  should  be  given  a  measure  of 
legal  protection  from  excessive  rates. 

WEST  VIRGINIA.  — That  hydro¬ 
electric  development  will  be  among  the 
major  matters  to  come  before  the  West 
Virginia  Legislature  at  this  session  is 
presaged  by  a  bill  prepared  by  Senator 
T.  H.  Lilly  of  Summers  County.  This 


On  Wednesday  of  last  week  the  city 
began  with  the  new  evidence,  and  Otto 
M.  Rau,  a  consulting  electrical  engineer 
of  Philadelphia,  testified  regarding  the 
age  and  value  of  equipment.  A  vast 
amount  of  documentary  evidence  was 
also  presented  by  the  city.  The  hearing 
was  adjourned  until  January  28,  after 
which  it  is  expected  to  continue  inter¬ 
mittently. 


bill  is  modeled  to  a  great  extent  after 
the  Keatley  bill,  as  amended  in  the 
House  last  session  before  the  substitu¬ 
tion  of  another  measure  which  limited 
the  sale  of  power  generated  in  West 
Virginia  to  the  confines  of  the  state  ex¬ 
cept  as  to  railroads  and  for  the  generat¬ 
ing  companies’  own  use  without  the 
state.  The  Lilly  bill  imposes  no  such 
limitations.  Under  its  terms  the  Public 
Service  Commission  of  West  Virginia 
would  have  jurisdiction  over  the  grant¬ 
ing  of  tvater-power  rights  and  franchises 
and  would  be  authorized  to  make  in¬ 
vestigations  and  to  collect  data  concern¬ 
ing  the  utilization  of  the  water-power 
resources  of  any  region  proposed  for 
development,  including  the  effect  of  any 
proposed  development  upon  cities,  towns 
or  villages,  upon  the  prospective  de¬ 
velopment  of  other  natural  resources 
and  upon  railroads  and  other  means  of 
transportation.  The  commission  would 
be  required  to  make  investigations  of 
the  entire  watershed  which  might  be 
affected  by  any  proposed  development 
and  to  weigh  from  the  standpoint  of  the 
state  as  a  whole  the  advantages  and 
disadvantages.  The  Governor  of  the 
.state  would  be  made  a  member  of  the 
Public  Service  Commission  for  passing 
upon  water-power  applications,  with  the 
same  power  and  vote  as  the  other  mem¬ 
bers.  Licenses  would  be  granted  for 
a  period  of  not  exceeding  fifty  years,  at 
the  expiration  of  which  the  commission 
would  be  empowered  to  grant  an  exten¬ 
sion  not  to  exceed  another  fifty  years. 
A  royalty  tax  of  1  per  cent  of  the  gross 
revenue  from  the  sale  of  energy  pro¬ 
duced  from  the  plant  under  license 
would  be  levied.  A  license  would  be 
required  to  commence  the  construction 
of  a  project  within  two  years  after  its 
plans  were  approved.  No  license  would 
be  permitted  to  acquire  by  condemnation 
any  existing  hydro-electric  development 
which  on  January  1,  1927,  had  an  in¬ 
stalled  capacity  in  excess  of  1,000  hp. 

A  bill  very  similar  to  the  Lilly  meas¬ 
ure,  just  described,  was  introduced  on 
Tuesday  of  this  week  by  Senator  Hugus. 

OHIO. — In  his  first  message  to  the 
General  Assembly  of  Ohio,  delivered 
January  15,  Governor  Myers  Y.  Cooper 
recommended  repeal  of  the  Pence  law, 
under  which  utility  corporations  are 
now  able  to  charge  increased  rates, 
under  bond,  before  they  are  approved 
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and  authorized  by  the  Public  Utilities 
Commission.  Under  the  provisions  of 
Governor  Cooper’s  platform,  a  judicial 
body  of  three  would  be  appointed,  to  be 
known  as  a  fact-finding  division,  to  in¬ 
vestigate  cases  submitted  to  the  com¬ 
mission.  Utilities  seeking  to  increase 
their  rates  would  be  reijuired  to  present 
prtma  facie  evidence,  which  would  be 
reviewed  by  the  fact-finding  body  for 
final  adjudication.  A  bill  embodying 
the  recommendations  of  the  Governor 
will  supplant  the  bill  introduced  by 
Representative  Summers  and  noted  last 
week  ( page  115). 

MINNESOTA.  —  That  Governor 
Theodore  Christianson  of  Minnesota  in¬ 
tends  to  fight  against  plans  to  utilize 
Canadian  boundary  waters  in  the  pro¬ 
duction  of  electrical  energy  is  indicated 
in  his  biennial  message  to  the  Legisla¬ 
ture.  The  Governor  reviews  the  situa¬ 
tion,  from  his  standpoint,  as  follows : 

A  problem  arising  from  conditions  in 
northern  Minnesota  issues  out  of  attempts 
to  interfere  with  natural  water  levels  along 
the  Canadian  border.  Three  years  ago  pri¬ 
vate  interests  made  application  to  the  Fed¬ 
eral  Power  Commission  for  a  permit  to 
convert  some  of  the  lakes  along  the  inter¬ 
national  boundary  east  of  Rainy  l^ke  into 
impounding  reservoirs  for  the  development 
of  water  power  in  the  streams  below.  Be¬ 
lieving  that  the  need  for  industrial  develop¬ 
ment  in  that  section  was  not  sufficiently 
pressing  to  justify  the  destruction  of  lakes 
and  woods  for  recreational  purposes,  the 
state  appeared  at  the  preliminary  hearing 
at  International  Falls  to  oppose  the  appli¬ 
cation.  Engineers  representing  the  govern¬ 
ments  of  the  United  States  and  Canada 
have  since  been  at  work  making  topographic 
surveys  of  the  areas  involved  in  order  to 
ascertain  the  effects  of  the  proposed  water- 
level  changes  on  lakes  and  shore  lines. 
When  their  report  is  filed  it  is  believed  that 
there  will  be  ample  data  with  which  to  sus¬ 
tain  the  state’s  opposition  to  the  proposal. 

Meanwhile  there  should  be  new’  legisla¬ 
tion,  both  state  and  federal,  to  enable  public 
authorities  to  deal  effectively  with  the  water 
power  problem.  The  public  waters  of  Min¬ 
nesota  are  capable  of  producing  electrical 
energy  to  the  extent  of  500,000  hp. — ^the 
equivalent  of  the  energy  produced  by  burn¬ 
ing  a  million  tons  of  coal  per  year.  Only 
half  of  this  water  power  has  been  devel¬ 
oped.  As  a  part  of  the  great  industrial 
expansion  that  is  now  under  way  through¬ 
out  the  nation,  the  rest  of  it  probably  will 
be  developed  within  the  next  decade.  With 
us  rests  the  responsibility  to  see  to  it  that 
it  shall  be  developed  under  the  control  of 
public  authority,  with  provision  for  recap¬ 
ture  and  for  reasonable  regulation  of  rates 
and  service  and  with  due  regard  to  recre¬ 
ational  and  esthetic  values.  There  is  no 
greater  responsibility  confronting  us  at  this 
session. 

There  is  pending  in  Washington  the 
Shii)stcad-Newton  bill,  which  prohibits 
water-power  development  in  the  streams 
and  lakes  within  the  area  of  Superior 
National  Forest  without  the  consent  of  the 
Congress.  It  ought  to  he  passed,  and  I 
recommend  that  you  address  an  appropriate 
memorial  to  the  Congress  urging  its  enact¬ 
ment. 

WISCONSIN.— The  special  com¬ 
mittee  of  the  Wisconsin  Legislature  that 
has  been  investigating  the  water-power 
situation  in  that  state  w'ill  .soon  be  heard 
from.  There  are  almost  certain  to  be 
majority  and  minority  reports,  but 


which  will  be  the  majority  report  and 
which  the  minority  is  not  yet  certain. 
The  committee  probably  will  be  unan¬ 
imous  for  the  recommendation  of  legis¬ 
lation  permitting  the  creation  of  power 
districts  embracing  a  number  of  munic¬ 
ipalities  for  the  purchase  or  construc¬ 
tion  of  light  and  power  plants  and  the 
distribution  of  the  light  and  power ;  but 
there  is  a  divergence  of  view  as  to  whe¬ 
ther  the  state  should  take  over  the 
ownership  of  the  water  powers  as  soon 
as  possible  under  the  recapture  clause 
of  the  water-power  law,  as  to  whether 
a  constitutional  amendment  should  be 
adopted  modifying  the  clause  in  the 
constitution  forbidding  appropriations 
for  internal  improvements  to  permit 
state  appropriations  for  the  purchase  of 
water  powers,  and  as  to  whether  power 
should  be  lodged  in  municipalities  to 
construct  public  utility  plants  rival  to 
existing  plants  without  recourse  to 
condemnation. 

WASHINGTON. — Petitions  bearing 
more  than  50,000  signatures  on  Initia¬ 
tive  Measure  No.  I,  the  county,  unit 
power  bill,  have  been  filed  with  the 
Secretary  of  State.  This  lays  the 
groundwork  for  the  renewal  of  the  old 
legislative  fight  involving  the  taxation 
of  municipal  utilities,  the  extension  of 
municipal  ownership  and  the  activities 
of  privately  owned  companies.  Munici¬ 
pal  ownership  advocates  are  marshaling 
forces  for  a  show-down  fight,  while  op¬ 
ponents  o'  the  measure  are  preparing 
to  meet  them  with  a  proposal  that  taxes 
be  imposed  upon  municipally  owned 
projects.  The  measure  just  referred 
to  would  authorize  counties  or  parts  of 
counties  to  create  power  districts  and 
operate  and  maintain  power  plants  and 
distributing  system,  such  plants  to  be 
either  purchased,  condemned  or  erected. 

MISSOURI. — A  recommendation  that 
the  Missouri  Public  Service  Commis¬ 
sion  be  placed  on  a  permanent  basis 
of  assured  financial  support  by  levying 
a  tax  upon  public  utility  companies  has 
been  prepared  by  the  Missouri  State 
Tax  Commission  for  transmission  to 
the  Legislature.  The  propo.sal  is  de¬ 
signed  to  eliminate  the  present  necessity 
of  the  Public  Service  Commission 
having  to  depend  upon  fluctuating  ap¬ 
propriations  by  the  Legislature  every 
two  years.  The  exact  method  to  be 
adopted  is  left  to  the  Legislature. 

NEBRASKA. — Proposed  legislation 
by  the  Nebraska  House  and  Senate  af¬ 
fecting  utility  companies  includes  the 
following :  Elimination  of  monthly  serv¬ 
ice  charge  ;  requiring  electrical  energy’  to 
be  sold  at  same  price  in  all  sections, 
making  allowance  for  differing  cost  of 
production ;  forbidding  municipal  plant 
to  be  sold  as  now  by  three-fourths  vote 
of  council  (sale  must  be  authorized  by 
60  per  cent  of  voters  at  an  election 
called  by  30  per  cent)  ;  forbidding  sale 
for  other  than  present  cash  considera¬ 
tion  :  permitting  municipal  plants  to 
construct  transmission  lines  to  points 
di.stant  as  far  as  25  miles  for  sale  of 
energy;  taking  electric  light  revenues 
from  municipal  plants  from  annual  ap¬ 
propriation  and  making  them  av’ailahle 
for  improvements  and  extensions :  giv¬ 


ing  municipal  plants  lien  on  real  estate 
for  unpaid  bills ;  authorizing  pledging 
of  their  future  earnings  for  repairs 
or  e.xtensions ;  forbidding  municipalities 
from  contracting  for  electrical  energy 
for  more  than  five  years,  unless  author¬ 
ized  by  60  per  cent  vote  of  electors; 
reducing  from  25  to  15  years  the  period 
that  cities  of  the  second  class  and  vil¬ 
lages  may  grant  lighting  franchises,  re¬ 
quiring  60  per  cent  vote  for  approval 
and  setting  out  maximum  rates  to 
be  charged ;  constitutional  amendment 
limiting  to  25  years  all  grants  and  leases 
of  water  sites  for  power  purposes. 
Most  of  these  were  introduced  at  request 
of  the  League  of  Municipalities. 

NEW  YORK. — A  compromise  water¬ 
power  bill  which  both  Governor  Roose¬ 
velt  and  the  Legislature  could  approve 
is  still  talked  of  at  Albany,  and 
conjectures  concerning  such  a  measure 
fill  a  considerable  part  of  the  news  from 
the  state  capital  as  reflected  in  the  daily 
journals.  As  yet,  however,  there  is 
nothing  concrete  on  which  to  base  them. 
Among  bills  introduced  in  Assembly 
are  one  to  bring  submetering  companies 
under  commission  control  and  one  to 
amend  the  labor  law  in  the  interest  of 
the  safety  of  electric  linemen. 

NEW  JERSEY. — In  his  inaugural 
address  Governor  M.  F.  Larson  urged 
the  Legislature  to  give  the  most  serious 
consideration  to  the  tri-state  treaty  with 
New  York  and  Pennsylvania  for  the 
allotment  of  the  waters  of  the  Delaware 
River.  This  treaty  has  in  previous  years 
been  favored  by  the  New  York  and 
Pennsylvania  Legislatures  only  to  be 
blocked  bv  New  jersey. 

MASSACHUSETTS.  —  Representa¬ 
tive  Shattuck  has  filed  a  bill  relative  to 
regulation  and  supervision  of  gas,  elec¬ 
tric  and  water  companies.  The  purpose 
of  the  bill  is  to  provide  that  the  basis  for 
determining  rates  shall  be  the  capital 
stock  paid  in  plus  that  part  of  the  sur¬ 
plus  which  will  represent  an  average  of 
no  more  than  7  per  cent  dividends. 

NEW  HAMPSHIRE.— The  Gov¬ 
ernor  of  the  state  has  laid  down  his 
policy  on  utility  companies,  indorsing 
the  proposed  franchise  tax  upon  them. 
He  insists  that  all  the  power  produced 
in  the  state  must  always  be  available 
in  the  state  and  only  the  surplus  allowed 
to  cross  the  state  lines.  The  Governor 
also  would  continue  the  present  policy 
of  granting  exclusive  right  of  service  in 
any  territory  to  the  developing  company 
therein.  Finally  he  observes :  “I  be¬ 
lieve  the  greatest  benefit  both  to  pubh.c 
and  consumer  will  be  derived  from  a 
constructive  form  of  regulation  which 
not  merely  determines  rates  and  service, 
hut  which  stimulates  economical  service 
and  efficient  management  and  encour¬ 
ages  honest  financing.” 


Purchases  and  Mergers 

Negotiations  looking  toward  the  mer¬ 
ger  of  the  Boonville  (Ind.)  Electric 
Light  &  Power  Company  with  the 
Southern  Indiana  Gas  &  Electric  Com¬ 
pany  of  Evansville,  controlled  by  the 
Commonwealth  Power  Corporation  of 
New  York,  are  under  way.  The  pro- 
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posed  price  is  said  to  he  about  $1,000,-  poration  of  Ithaca  has  applied  to  the 
0(X).  The  Boonville  plant  supplies  also  Public  Service  Commission  for  author- 
six  nearby  places.  ity  to  acquire  the  Western  New  York 

'Pile  New  York  State  Electric  Cor-  Gas  &  Electric  Corporation  of  Lancaster. 


Light  on  Industry  Publicity  Still  Sought 

Trade  Commission  Asks  Senior  Editor  of  “Electrical  World”  About 
Wyer’s  Report  on  Ontario  Hydro — Mrs.  Sherman’s 
Articles  Another  Subject  of  Inquiry 

By  Paul  Wooton 

Wdshiiioton  Corrr. span  dent  for  the  Klectrical  Would 


Lack  of  newspaper  interest  in  the 
^  recent  utility  hearings  before  the 
Federal  Trade  Commission  is  attributed 
to  the  fact  that  the  commission  simply 
is  picking  up  the  fag  ends  of  the  pub¬ 
licity  part  of  its  proI)e.  The  important 
part  of  its  work  now  is  centered  in  the 
offices  of  the  holding  companies.  In¬ 
formation  reaching  Washington  in¬ 
dicates  that  the  public  still  has  a  one¬ 
sided  picture  of  the  situation.  It  is 
believed,  however,  that  this  will  be  over¬ 
come  when  the  utilities,  early  in  Feb¬ 
ruary,  have  an  opportunity  to  present 
their  side  of  the  caNe  in  their  own  way. 

In  examining  W.  H.  Onken,  Jr.,  the 
senior  editor  of  the  F'lectrical  World. 
who  testified  on  January  16,  Judge 
Robert  E.  Healy.  the  commission’s  chief 
counsel,  explained  that  the  principal 
need  for  subpoenaing  Mr.  Onken  had 
I)assed.  He  did  not  reveal  what  had 
been  the  original  intention.  He  asked  a 
few  questions,  however,  as  to  the  owner¬ 
ship  of  the  McGraw-Hill  Publishing 
Company  and  as  to  Mr.  Onken’s  knowl¬ 
edge  of  the  report  made  by  Samuel  S. 
Wyer  on  the  Ontario  Hydro-Electric 
Power  Commission. 

In  reply  to  Judge  Healy 's  questions 
Mr.  Onken  explained  that  the  McGraw- 
Hill  company  had  been,  prior  to  the 
public  offering  since  January  I  of  a 
small  block  of  its  common  stock,  owned 
entirely  by  its  officers  and  employees. 
He  said  that  no  public  utility  interests 
ever  owned  a  dollar’s  worth  of  the  com¬ 
pany’s  stock,  explaining  also  that  this 
applies  as  well  to  electrical  manufac¬ 
turers  and  all  other  advertisers  in  the 
various  McGraw-Hill  publications. 

In  reply  to  further  questions,  Mr. 
Onken  told  briefly  of  his  service  as  a 
member  of  various  committees  of  the 
National  Electric  Light  Association. 
Pursuing  persistent  efforts  to  learn  who 
paid  Mr.  Wyer  for  his  Ontario  report, 
(juestions  along  this  line  were  asked  Mr. 
Onken.  who  asserted  that  he  had  no 
knowledge  who  paid  for  the  report.  He 
explained  that  he  had  looked  over  Mr. 
Wyer’s  manuscript  at  the  request  of  the 
managing  director  of  the  National  Elec¬ 
tric  Light  .Association,  but  solely  with 
the  idea  of  checking  statements  of  fact. 

Henry  C.  Spurr,  Rochester.  N.  Y.. 
editor,  and  A.  Stedman  Hills.  Wash¬ 
ington.  business  manager,  of  Public 
Utilities  Reports,  were  questioned  abopt 
that  publication,  and  it  was  brought  out 
that  it  is  published  by  a  stock-holding 
company  at  a  loss,  which  is  made  up 
through  utilities  and  others  interested  in 
the  publication  of  commission  decisions. 


When  the  commission  resumed  its 
hearings  last  week,  on  January  10,  testi¬ 
mony  in  regard  to  the  activities  of  the 
Alabama  Public  Utilities  Information 
Bureau,  which  operated  from  1922  to 
1926,  was  taken  from  that  organiza¬ 
tion’s  former  director,  Leon  C.  Bradley. 
Its  activities,  as  testified  to,  consisted 
primarily  in  the  publication  of  a  weekly 
bulletin.  .Annual  expenses  were  $15,000 
or  $18,000.  A  brief  survey  of  text¬ 
books  used  in  the  schools  which  re¬ 
lated  to  utilities  was  made,  but  no  action 
followed. 

On  the  following  day  the  circum¬ 
stances  under  which  Mrs.  John  D. 
Shertnan,  when  she  was  president  of 
the  (leneral  Federation  of  Women’s 
Clubs,  was  paid  appro.ximately  $600  a 
month  for  two  years  for  writing  a  series 
of  two  articles  a  month,  intended  for 
publication  in  certain  popular  maga¬ 
zines,  were  brought  out.  These  articles. 
Mrs.  Sherman  testified,  advocated  an 
increased  use  of  electricity  in  the  home. 
They  had  nothing  to  do  with  water 
power  or  public  questions,  she  said: 
the  National  Electric  Light  .Association 
did  not  influence  their  contents,  and  in 
receiving  payment  for  them  she  was  fol¬ 
lowing  a  custom  sanctioned  by  the  fed¬ 
eration  of  which  she  was  the  head. 

It  was  shown  that  Mrs.  Sherman  was 
paid  for  these  articles  through  Lord, 
Thomas  &  Logan,  acting  as  literary 
agents  for  her  and  at  the  .same  time  con¬ 
ducting  a  publicity  campaign  for  the 
N.E.L.A.  George  F.  Oxley,  publicity 
director  of  that  association,  testified 
that  only  twelve  or  thirteen  of  the 
articles  were  actually  printed,  that  a 
total  of  only  $116  was  received  from  the 
magazines  in  payment  for  them  and  that 
the  association  made  up  the  difference. 

Mrs.  Sherman  testified  that  in  her 
four  years’  incumbency  of  the  federa¬ 
tion  presidency  contributions  totaling 
$80,000  from  the  N.E.L..A..  together 
with  $3,000  from  the  .American  Gas 
Association,  had  been  received  by  her 
organization  as  direct  contributions  to 
finance  a  home  equipment  survey  made 
by  the  women’s  federation. 

Another  witness  was  F.  G.  R.  Gor¬ 
don  of  Haverhill,  Mass.,  once  a  social¬ 
ist.  who  testified  to  substantial  payments 
made  him  by  the  N.E.L.A.,  the  Ameri¬ 
can  Gas  Association,  and  afterward 
by  the  Joint  Committee  of  National 
Utility  As.sociations,  for  a  thousand 
speeches  and  five  thousand  articles  at¬ 
tacking  public  ownership.  These  were 
spread  over  a  period  of  thirteen  or 
fourteen  vears. 


Farm  Service  Appeals  to 
Kentucky  Men 

Louisz’ille  Meeting  Hears  from  Speakers 
Inside  and  Outside  the  Industry  Con¬ 
cerning  Progress  in  This  and  Other 
Utility  IVork 

Three  hundred  delegates  repre¬ 
sented  the  46  member  companies  of 
the  Kentucky  Association  cf  Public 
Utilities  at  its  twelfth  annual  meeting  at 
Louisville,  January  15  and  16.  and  426 
gathered  at  the  banquet  on  Tuesday. 
I'he  program  as  carried  through  ranged 
around  general  utility  topics,  embrac¬ 
ing  the  different  classes  of  companies, 
but  electricity  on  the  farm  was  the  out¬ 
standing  subject  of  discussion. 

In  his  presidential  address  Samuel 
Riddle  described  the  work  of  a  commit¬ 
tee  appointed  under  a  resolution  of  the 
1928  Legislature  to  make  a  survey  of 
the  utilities  of  the  state  and  suggest 
remedial  legislation  if  needed.  A  meet¬ 
ing  of  this  committee  was  held  in  No¬ 
vember  at  Louisville,  attended  by  utility 
representatives,  who  offered  full  co¬ 
operation  and  are  now  compiling  infor¬ 
mation  for  the  use  of  the  committee.  .A 
news  service  bulletin  for  the  use  of  the 
press  was  abandoned  early  last  year, 
Mr.  Riddle  said,  and  Robert  Mont¬ 
gomery  of  the  Louisville  Gas  &  Electric 
Company  was  made  chairman  of  a 
special  committee  to  give  out  publicity. 

On  Tuesday  afternoon  Keen  Johnson, 
editor  of  the  Richmond  (Ky.)  Register, 
spoke  on  “The  Indu.strial  Future  of 
Kentucky,”  telling  of  scientific  develop¬ 
ments  aided  by  electricity.  Dean 
Thomas  P.  Cooper,  of  the  .Agricultural 
College.  University  of  Kentucky,  dis¬ 
cussed  “What  Electricity  Means  to  the 
Farmer,”  and  G.  M.  Miller,  Louisville 
Gas  &  Electric  Company,  took  as  his 
subject  “Neon  Lighting.” 

J.  F.  Owens,  vice-president  of  the 
National  Electric  Light  .Association, 
was  guest  of  honor  at  the  banquet  and 
spoke  on  public  relations.  James  P. 
Barnes.  Louisville  Railway  Company, 
was  toastmaster. 

On  Wednesday  morning  N.  M.  Arga- 
brite,  vice-president  American  Gas  & 
Electric  Company,  New  York,  read  a 
paper  on  “A  Fundamental  Rate  Basis.” 
Prof.  Ralph  E.  Hill,  University  of 
Louisville,  spoke  on  education  and 
higher  standards  of  living  as  developers 
of  the  public  utilities. 

James  B.  Davis,  president  Federal 
Land  Bank.  Louisville,  discussed  “Pro¬ 
gressive  Agriculture  with  the  .Aid  of 
the  Utilities”:  J.  H.  Harmon.  Kentucky 
Utilities  Company,  stressed  the  influ¬ 
ence  of  safety  work  on  industry,  and 
Mrs.  B.  K.  Yewell,  chairman  of  the 
women’s  committee,  spoke  on  “Selling 
the  Electric  Idea  to  Women.” 

Officers  elected  are;  President.  W.  H. 
Horton,  general  manager  Cincinnati. 
Newport  &  Covington  Railway  Com¬ 
pany:  first  vice-president.  L.  B.  Her- 
rin^on,  president  Kentucky  LItilities 
Company.  Louisville;  second  vice-presi¬ 
dent.  M.  C.  Funk.  Kentucky  &  West 
Virginia  Power  Company,  Ashland. 
Kv.  •  secretary,  E.  F.  Kellev. 
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Detroit  Edison’s  Program 

Thirty  Million  Dollars  Appropriated  in 
Tentative  Budget,  Including  the  Two 
New  Generators  at  Delray  No.  3  and 
New  Substations 

Although  final  decision  on  the 
-Detroit  Edison  Company’s  construc¬ 
tion  program  for  1929  has  not  yet  been 
reached,  preliminary  figures  total  more 
than  $30,000,000  as  compared  with 
$29,00(),000  last  year.  The  tentative 
budget  includes  an  appropriation  of 
more  than  $6,000,000  for  Delray  station 
No.  3,  where  two  50,000-kw.  turbines, 
essentially  identical  with  the  six  tur¬ 
bines  at  Trenton  Channel,  are  scheduled 
to  go  into  service  in  the  early  fall. 
There  will  then  still  he  room  in  the  first 
section  of  the  building  for  one  more. 
Five  boilers  will  he  installed,  with  room 
for  a  sixth.  These  boilers  will  he 
stoker-fired  with  a  capacity  of  340,000 
11).  of  steam  an  hour.  They  are  said  to 
he  uni(|ue  in  that  they  are  fired  from 
one  side  only. 

At  Trenton  Channel  there  will  he  a 
little  more  work  to  do  in  connection 
with  completing  the  installation  of  the 
sixth  50.000-kw.  turbine  there,  and  there 
is  also  under  consideration  a  scheme  to 
preheat  the  tertiary  air  which  is  mixed 
with  pulverized  coal  at  the  burners.  A 
numl)er  of  comparatively  small  jobs, 
any  one  of  which,  however,  costs  what 
most  men  regard  as  a  “small  fortune,” 
are  also  scheduled  at  Trenton  Channel. 
At  Connors  Creek  a  new  switch  house, 
to  cost  $2,500,000,  may  be  started  late 
in  the  year.  It  would  permit  the  instal¬ 
lation  of  the  latest  type  of  oil  switches 
and  would  meet  needs  that  will  arise  if 
an  addition  to  that  power  house  be 
made. 

To  protect  Port  Huron  against  in¬ 
terruptions  of  service  such  as  an  oil- 
switch  explosion  brought  about  in  Octo- 
l)er.  an  outdoor  switching  station  is 
under  construction  at  Marysville,  to  cost 
$330,000.  This  puts  the  switches  on  all 
24,000-volt  overhead  lines  out  of  doors 
and  makes  it  possible  to  feed  Port 
Huron  from  the  120.000- volt  transmis¬ 
sion  system,  even  though  the  Marysville 
power  house  were  temporarily  off  the 
line. 

There  are  to  he  three  new  major  sub¬ 
stations  to  be  known  as  (1)  West  End, 
on  a  site  north  and  west  of  West  Jef¬ 
ferson  Avenue;  (2)  Chandler,  on  the 
east  side  of  the  city,  and  (3)  Ecorse,  in 
the  city  of  Ecorse,  probably  on  the  site 
now  occupied  by  the  present  Ecorse  sub- 
.station.  The  West  End  and  Chandler 
substations  are  already  under  way.  The 
Hart.  Cortland.  Amsterdam  and  Grand 
River  substations  are  being  rebuilt  and 
modernized  at  a  cost  of  $3,400,000.  At 
Walker.  McGraw,  Scotten  and  Clay 
24.000-volt  switches  will  he  eliminated 
by  connecting  the  24,000-volt  cables 
<lirectly  to  the  step-down  transformers, 
and  entirely  new  24.000-volt  switch 
houses  will  he  added  to  Madison, 
Orchard  and  Frisbie,  similar  in  design 
to  a  switch  house  added  at  Cortland 
during  the  past  year.  These  new  switch 
houses  are  quite  imposing  structures, 
l)eing  seven  or  eight  stories  high.  The 


cost  of  these  changes  will  be  in  the  mately  $5,000,000,  and  overhead  lines 
neighborhood  of  $3,000,000.  will  involve  the  expenditure  of  about 

The  schedule  of  underground  con-  $2,000,000,  this  including  50,000  wooden 
duit  and  cable  construction  is  as  poles.  Gas  and  minor  electrical  ex- 
extensive  as  usual,  calling  for  approxi-  penditures  complete  the  budget. 


Great  Northern  Railway  Electrification 

Trains  Now  Run  Through  America’s  Longest  Tunnel  and  Loco¬ 
motives  Haul  Equipment  on  Seventy-five-Mile 


Stretch,  Including 

SATURDAY  afternoon,  January  12, 
saw  the  entire  75-mile  route  of 
the  Great  Northern  Railway  through 
the  Ca.scade  Mountain  range,  1(X)  miles 
east  of  Seattle,  changed  over  from 
steam  to  electrical  operation,  including 
the  longest  railroad  tunnel  in  America, 
an  eight-mile  bore.  Passage  of  the  first 
train  through  the  tunnel  was  proclaimed 
to  the  people  of  the  nation  by  a  radio 
"hook-up"  during  which  Ralph  Budd, 
president  of  the  railway,  spoke  from 
the  eastern  portal  just  before  the  train 
passed  through  it ;  W.  W.  Atterhury, 
president  Pennsylvania  Railroad,  from 
Philadelphia,  and  President-elect  Hoo¬ 
ver  from  Washington,  D.  C.,,  as  the 
train  emerged  at  the  western  portal, 
while  Mine.  Schumann-Heink  sang  at 
San  Francisco. 

The  Great  Northern  tunnel  cost  about 
$14,000,000  and  the  total  expenditure 
on  the  electrification  project  has  been 
approximately  $25,000,000,  The  new 
Cascade  Tunnel  is  exceeded  in  length 
by  only  four  tunnels  in  the  world — the 
Simplon,  St.  Gothard,  Loetschberg  and 
Mount  Cenis  tunnels  in  the  Alps.  It 
is  nearly  two  miles  longer  than  the 
recently  opened  Moffat  Tunnel  in 
Colorado. 

The  tunnel  was  driven  through  the 
granite  backbone  of  the  mountains 
and  lined  with  concrete  in  exactly 
three  days  less  than  three  years,  a 
record  which  cuts  in  half  all  previous 
records  for  speed  in  the  construction 
of  long  railway  tunnels  through  moun¬ 
tains. 

The  electric  locomotives  for  hauling 
the  trains  over  this  75-mile  stretch  of 
electrified  line  and  through  the  new 
tunnel  are  the  largest  and  most  power¬ 
ful  of  their  type.  They  are  also  unique, 
according  to  engineers  of  the  General 
Electric  Company  who  designed  and 
built  the  single-cab  type,  in  that  they 
will  utilize  the  economical  advantages 
of  both  alternating  and  direct  current. 
Within  the  cab  of  each  locomotive  is 
a  traveling  substation,  picking  up 
11,000  volts  alternating  current  from 
the  overhead  trolley  wires  and  chang¬ 
ing  it  to  low-voltage  direct  current  for 
operating  the  powerful  driving  motors. 

Another  feature  of  these  new  loco¬ 
motives  is  their  regenerative  braking. 
On  the  down  grades,  when  braking 
is  necessary,  the  motors  act  as  gener¬ 
ators  and  regenerate  from  30  to  35  per 
cent  of  the  power  required  to  move 
them  on  the  up  grade.  This  current  is 
fed  back  through  the  trolley  poles  into 
the  power  lines,  helping  to  move  trains 


Eight-Mile  Bore 

on  other  sections  of  the  electrified  sec¬ 
tion.  The  regeneration  of  power  also 
serves  as  a  safe  means  of  control  on 
the  down  grades,  making  it  possible  to 
reduce  the  speed  of  heavy  freight  trains 
on  the  steepest  grades  from  normal  to 
two  miles  an  hour  without  the  use  of 
the  air  brakes. 

The  new  Cascade  Tunnel  and  the  re¬ 
location  of  20  miles  of  approach  on  the 
east  slopes  of  the  Cascades,  together 
with  the  electrification  of  the  entire 
Cascade  crossing,  constitutes,  it  is  de¬ 
clared,  the  most  important  project  for 
the  improvement  of  a  transcontinental 
route  ever  undertaken.  Passenger  trains 
will  cross  the  Cascades  in  one  hour’s 
less  time  while  all  freight  movements 
will  save  three  hours. 

Niagara  Falls  Power  Company 
May  Erect  Wings  in  River 

The  engineering  plan  to  preserve 
scenic  heauty  by  preventing  further  ero¬ 
sion  of  the  Horseshoe  Falls  has  been 
laid  before  Governor  Roosevelt  of  New 
York  by  Paul  A.  Schoellkopf,  president 
of  the  Niagara  Falls  Power  Company. 

Drafted  by  federal  power  authori¬ 
ties  in  co-operation  with  the  Niagara 
power  officials,  the  project  would  pro¬ 
vide  for  the  erection  of  concrete  wings 
in  the  river  above  the  falls  to  divert 
a  greater  flow  of  the  water  to  the  sides 
of  the  Horseshoe  Falls.  By  arrange¬ 
ment  between  the  federal  government 
and  Canada  the  plan  may  be  tried  over 
an  experimental  period  of  seven  years. 
It  is  said  that  the  cost  would  be  $150,000, 
which  the  Niagara  Falls  Power  Com¬ 
pany  would  foot, 

Portland  (Ore.)  Electric 
Companies’  Budgets 

Electric  light  and  power  companies 
operating  in  Portland,  Ore.,  and  other 
places  in  the  Pacific  Northwest  have 
announced  budgets  for  1929  which  in¬ 
clude  the  following  items: 

The  Northwestern  Electric  Com¬ 
pany’s  budget  for  extensions  and  im¬ 
provements  is  $2,225,000.  Of  this 
amount  $1,250,000  will  be  expended  at 
the  Lincoln  Street  station  for  a  20,000- 
kw.  turbo-generator.  The  second  largest 
sipgle  item  is  $700,000  for  extensions 
and  improvements.  Preliminary  expen¬ 
ditures  for  the  proposed  Lewis  River 
hydro-electric  project  are  estimated  at 
$80,000.  Other  items  include  $60,000 
for  increased  capacity  of  substations 
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and  $45,000  for  improvements  to  the 
plant  on  White  Salmon  River. 

The  budget  of  the  Pacific  Power  & 
Light  Company  amounts  to  $980,000. 
Of  this  amount  $350,000  is  the  largest 
item,  being  for  extensions  to  meet  in¬ 
creased  demands  for  electric  and  water 
service.  The  next  largest  item  is 
$100,000  for  20  miles  of  66-kv.  trans¬ 
mission  line  from  Black  Rock,  just  east 
of  Yakima,  Wash.,  to  Coyote  Junction, 
between  Priest  Rapids  and  Hanford. 
This  will  replace  a  line  leased  by  the 
company. 

The  Inland  Power  &  Light  Company, 
from  which  the  Pacific  Power  &  Light 
Company  leases  properties  for  operation 
in  the  Lewiston  and  Orangeville 
(Idaho)  districts  and  several  districts 
in  Oregon,  contemplates  expenditures 
during  1929  of  $258,000.  The  main 
items  are  $70,000  for  extensions  of  elec¬ 
tric  service  and  $80,000  for  a  trans¬ 
former  at  Hanford,  Wash. 


Empire  State  Men  Meet 

Automatic  Frequency  Control,  Airport 
Problems,  Vibration  of  Conductors, 
Radio  Interference  and  Other  Topics 
Form  Program  at  New  York 

EETING  in  New  York  City  on 
January  10  and  11,  with  more  than 
a  hundred  delegates  from  all  parts  of  the 
state  in  attendance,  the  Electric  Section 
of  the  Empire  State  Gas  and  Electric 
Association  first  heard  President  M,  S. 
.Sloan  of  the  New  York  City  companies 
dwell  on  the  benefits  of  section  meetings. 

Following  his  address  a  report  upon 
automatic  frequency  control  was  read 
by  G.  A.  Powell,  chairman  of  the  oper¬ 
ating  committee.  H.  E.  Warren,  presi¬ 
dent  Warren  Telechron  Company,  de- 
.scribed  the  application  of  the  telechron 
motor  with  master  pendulum  timer  for 
the  control  of  frequency,  saying  that 
with  it  an  accuracy  within  one  second 
per  day  was  common  and  that  it  was 
possible  to  get  an  accuracy  of  one  second 
in  ten  days.  Such  accuracies  when  used 
in  conjunction  with  the  frequency  me¬ 
ters  which  have  an  accuracy  of  one- 
fiftieth  of  a  cycle  give  virtually  a  con¬ 
stant  frequency.  Aerial  power  cables 
were  discussed  in  the  report  of  the  over¬ 
head  systems  committee  (J.  F.  Werner 
chairman).  Colonel  Steelman  Hanks, 
president  American  Airport  Corpora¬ 
tion,  spoke  on  the  need  of  electrical 
l>ower  for  airport  lighting,  beacon  light¬ 
ing  and  warning  lights. 

A  report  on  vibration  of  overhead 
conductors,  presented  by  the  transmis- 
.^ion  lines  committee  (S.  H.  Abbey 
chairman),  was  the  first  item  in  the 
afternoon  session.  The  radio  co-ordina¬ 
tion  committee  (W,  L.  Wenzel  chair¬ 
man)  reported  on  the  generation  of 
radio  interference,  explaining  clearly  the 
causes  of  many  radio  disturbances.  The 
<liscussion  ranged  around  local  diffi¬ 
culties,  most  of  which  had  been  cor¬ 
rected,  and  there  was  agreement  that 
only  about  17  per  cent  of  all  complaints 
investigated  can  be  charged  to  electric 
utility  companies’  systems. 

F.  G.  Schramm,  chairman  under¬ 


ground  systems  committee,  reported  on 
applications  of  parkway  cable,  stressing 
the  fact  that  laying  of  cable  unprotected 
by  duct  lines  may  cause  trouble  through 
workmen  breaking  these  lines  or  the 
cable.  Such  interruptions  are  difficult 
to  locate,  he  said,  particularly  in  the 
case  of  parkway  cable  used  for  street 
lighting. 

The  report  of  the  hydraulic  power 
committee  (Byron  E.  White  chairman), 
presented  on  the  second  day,  covered  the 
relation  of  rainfall  to  run-off.  It  was 
well  prepared,  as  were  the  reports  of 
the  apparatus  and  rural  lines  committees. 
The  paper  on  rural  lines  construction, 
by  A.  W.  Underhill,  showed  fruitful  re¬ 
sults  from  many  hours’  research 

In  an  able  address  Charles  S.  Ruffner, 
president  of  the  association,  stres.sed  the 
good  to  be  obtained  from  a  free  inter¬ 
change  of  ideas. 

V.  J.  F.  Brain,  New  York  Edison 
Company,  was  elected  chairman  of  the 
managing  committee  for  the  ensuing 
year  and  S.  H.  Abl)ey,  Northern  New 
York  Utilities,  Inc.,  vice-chairman. 

Briefer  News 

Floodlighting  in  Mi.ami. — The 
new  Dade  County  Court  House  at 
Miami,  Fla.,  is  admirably  adapted  to 
floodlighting,  and  projectors  have  been 


installed  by  the  Whitmore  Electric 
Company.  They  include  40  General 
Electric  form  L-24  projectors  with 
clear-glass  doors,  48  form  L-9  pro¬ 
jectors  with  stippled  doors,  40  form 
L-9  projectors  with  red  doors,  and  36 
form  L-7  projectors  with  stippled  doors, 
a  total  of  164  units. 


Los  Angeles  Bureau  Will  Almost 
Double  La.st  Year’s  Expenditure  for 
Expansion. — The  Bureau  of  Power 
and  Light  of  Los  Angeles  reports  that 
it  added  nearly  13.000  to  its  list  of  con¬ 


sumers  during  1928,  power  consump¬ 
tion  increasing  11.10  per  cent.  Exten¬ 
sions  and  betterments  costing  $5,000,000 
were  made,  including  the  addition  of  a 
fifth  unit  and  penstock  at  power  plant 
No.  1  and  the  installation  of  under¬ 
ground  distribution  systems  in  Holly¬ 
wood  and  San  Pedro.  The  1929  budget 
calls  for  an  expenditure  of  $9,500,000. 


Indiana  University  Has  New 
Power  Plant. — A  program  for  remod¬ 
eling  and  enlarging  the  Indiana  Uni¬ 
versity  power  house  at  Bloomington, 
Ind.,  is  completed.  More  than  $150,000 
was  spent  on  the  project  to  equip  the 
university  with  a  2,000-hp.  modern 
power  plant  which  will  meet  the  heat 
and  electric  requirements  of  the  uni¬ 
versity  for  several  years.  Automatic 
equipment  is  used  wherever  possible. 


To  Promote  Electrical  Develop¬ 
ment  IN  Western  Manitoba. — The 
Manitoba  government  is  beginning  to 
develop  electric  service  in  the  western 
part  of  the  province  and  has  installed 
a  new  power  plant  at  Virden,  where  one 
unit  has  been  in  operation  for  several 
years.  It  is  the  intention  to  build  ex¬ 
tensions  from  this  government  plant  to 
supply  the  surrounding  district  within  a 
radius' of  35  miles. 


Electrical  Committee  of  N.F.P.A. 
Meets  Again  on  February  18. — An¬ 
other  meeting  of  the  National  Fire 
Protection  Association  electrical  com¬ 
mittee  will  be  held  on  Monday,  Feb¬ 
ruary  18,  at  10:15  a.m.,  in  the 

auditorium  of  the  Consolidated  Gas 
Company.  130  East  Fifteenth  Street, 
New  York,  to  continue  on  February  19 
and  20.  It  is  expected  that  the  sections 
of  the  code  covering  grounding  will  be 
discussed. 


Electric  Welding  Now  Takes  in 
Oil  Lines. — Electric  welding  has  been 
successfully  applied  to  220  miles  of 
8-in,  oil  pipe  lines  belonging  to  the 
Texas  Company  and  stretching  from 
San  Augustine  to  Corsicana  in  eastern 
Texas  and  from  Lefors  to  Electra  in 
the  Panhandle.  These  are  said  to  be 
not  only  the  first  oil  lines  ever  to  be 
electrically  welded  but  also  the  first 
long  pipe  lines  to  be  so  welded.  Tests 
have  been  made  under  900  lb.  water 
pressure  with  a  showing  of  only  about 
twelve  pinhole  leaks. 


Plans  of  Virginia  Electric  & 
Power. — The  Virginia  Electric  & 
Power  Company  will  in  1929  spend 
$4,000,000  in  expanding  its  system  and 
in  additions  and  replacements,  according 
to  William  E.  Wood,  president.  Plans 
are  also  being  perfected  for  starting 
construction  in  the  early  part  of  1930 
on  the  Roanoke  River  hydro-electric  de¬ 
velopment,  which  will  cost  between  $7,- 
000,000  and  $8,000,000  and  have  a  pro¬ 
duction  of  approximately  25,000  kw. 
With  $4,000,000  to  be  expended  for  bet¬ 
terments  in  1929,  an  equal  amount  in 
1930  and  an  additional  $7,000,000  or 
$8,000,000  on  the  Roanoke  River  power 
development,  the  company’s  plans  call 
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for  a  total  expenditure  of  approximately 
$15,000,000  in  the  next  two  years  in 
improving  its  system  in  V^irginia  and 
North  Carolina. 


New  Steam  Unit  for  Rochester 
Under  Consideration. — Construction 
of  a  plant  to  contain  a  25,(X)0-kw.  turbo¬ 
generator  hy  the  Rochester  Gas  &  Elec¬ 
tric  Corporation,  at  a  cost  of  approxi¬ 
mately  $1,000,000,  are  being  considered, 
hut  no  decision  has  been  reached.  If 
the  plant  is  built,  it  will  be  on  the  west 
hank  of  the  Genesee  River.  It  would 
have  no  effect  on  the  Mount  Morris 
I)ower  dam  project,  company  officials 
state.  By  the  time  the  dam  is  com¬ 
pleted  both  plants  could  be  used  effi¬ 
ciently,  they  think. 


“Deion”  Circuit  Breaker  to  Come 
Before  A.I.E.E.  Meeting.  —  Among 
the  most  interesting  topics  to  come  be¬ 
fore  the  winter  convention  of  thi 
.American  Institute  of  Electrical  En¬ 
gineers,  of  which  the  program  was 
printed  on  page  116  last  week,  is  the 
development  known  as  the  “Deion” 
circuit  breaker,  so  named  because  it 
utilizes  a  different  method  from  any 
heretofore  employed  in  commercial  cir¬ 
cuit  breakers  for  opening  alternating- 
current  circuits  to  deionize  the  arc 
stream  and  thus  interrupt  the  circuit  in 
air.  The  device,  which  is  of  Westing- 
house  manufacture,  is  a  breaker  of  high 
interrupting  capacity,  not  employing  oil 
as  an  arc-interrupting  medium. 


North  Central  N.E.L.A.  to  Hold 
Rural  Service  Conference. — Follow¬ 
ing  a  week  after  the  meeting  of  the 
Engineering  Section  of  the  North 
Central  Electric  Association,  which  be¬ 
gins  on  Monday  next,  there  will  be  a 
rural  electric  service  conference  of  the 
same  body — also  at  the  Nicollet  Hotel, 
Minneapolis — on  January  28  and  26. 
C.  E.  Stuart,  E.  A.  White,  F.  S.  Rice, 
B.  E.  Miller  and  John  Pike  will  give 
papers :  E.  A.  Stewart  will  present  the 
Red  Wing  report,  and  there  will  be 
discussions  on  two  general  subjects — 
“Developing  Appreciation  of  the  Pos¬ 
sibilities  of  Farm  .Service”  and  “Selling 
E(|uipment  to  the  Farmer.”  Dean 
W.  C.  Coffey  of  the  College  of  Agri¬ 
culture,  University  of  Minnesota;  John 
h'.  Reed  and  Robert  E.  Pack  will  speak 
at  the  banquet. 


■Artlstic  Lighting  E(juipme.vt  Men 
TO  Meet  at  Norfolk. — \'^irginia  Beach 
at  Norfolk,  \'a.,  will  be  the  meeting 
])Iace  for  the  annual  gathering  of  the 
•Artistic  Lighting  Equipment  .Associa¬ 
tion  and  the  Illuminating  Glassware 
Guihl  on  February  6,  7  ancl  8.  Among 
the  speakers  listed  are  the  president. 
George  J.  Klein;  T.  A'eoman  Wilkins. 
wh<*se  subject  will  be  the  lighting 
e<|uipment  industry  and  union  labor; 
A.  L.  Powell,  on  the  value  of  the  lighting 
sctiool,  and  Charles  T.  .Abbott,  on  the 
work  of  trade  organizations.  Discus¬ 
sions  on  credits  and  collections,  how  to 
cut  costs  with  a  cost  system  and  how 
to  reduce  the  cost  of  distribution  are 


scheduled,  as  well  as  committee  reports, 
group  meetings  and  a  banquet  on 
Thursday  evening. 


Quebec  Company  Has  Plan  to 
Develop  2,800,0(K)  H^*. — An  application 
will  be  made  at  the  forthcoming  session 
of  the  Canadian  Parliament  on  behalf 
of  the  Great  Lakes  &  Atlantic  Canal  & 
I’ower  Company,  which  seeks  to  develop 
2.8(K).0()()  hp.  of  electrical  energy  in  the 
Province  of  Quebec.  The  company’s 
I)roposed  development  is  from  Hungry 
Bay,  near  Valleyfield,  to  La  Prairie 
Basin,  where  a  canal  would  be  built  to 
connect  with  the  Richelieu  River.  The 
details  were  recently  outlined  by  James 


Coming  Meetings 

\\  complete  directory  of  electrical 
as.sociations,  with  their  secretaries,  is 
published  in  the  first  issue  of  every 
volume.  F''or  latest  list  see  issue  for 
January  5,  page  80.] 

North  Central  Electric  Association  — 
Engineering  Section,  Minneapolis, 
Jan.  21-22 ;  Commercial  Section, 
Minneapolis,  Feb.  25  and  26.  J.  W. 
Eapham,  803  Plymouth  Hldg.,  Minne¬ 
apolis. 

National  Electrical  Manufacturers’  As¬ 
sociation  —  Supply  Division,  Hotel 
Commodore,  New  York,  Jan.  21-26. 

S.  N.  Clarkson,  4  20  Lexington  Ave., 
New  York. 

American  Institute  of  Electrical  Engi¬ 
neers — Winter  convention.  New  York, 
Jan.  28-Feb.  1  ;  regional  meeting, 

Cincinnati,  March  20-22  ;  regional 
meeting,  Dallas,  Tex.,  May  7-9.  F'.  L. 
Hutchinson,  33  West  39th  St.,  New 
York. 

Artistic  I.,ighting  Equipment  Association 
and  Illuminating  Hlassware  Guild — 
Cavalier  Hotel,  Virginia  Beach,  Nor¬ 
folk.  Va.,  F’eb.  6-8.  G.  P.  Rogers, 
420  Lexington  Ave.,  New  York. 
Pennsylvania  Electric  Association — 
Commercial  Section,  Schenley  Hotel, 
Pittsburgh,  F>b.  7.  H.  A.  Buch,  Tele¬ 
graph  Bldg.,  Harrisburg,  Pa. 

Midwest  Power  Conference  —  Chicago, 
Feb.  12-16.  G.  E.  Pfisterer,  53  W. 
Jackson  Blvd.,  Chicago. 

New  England  Division,  N.E.L.A. — En¬ 
gineering  Section,  Hotel  Statler, 
Boston,  F’eb.  1  Ll  4.  Miss  O.  A. 
Bursiel,  20  Providence  St.,  Boston. 
New  Mexico  Utilities  Association  — 
Franciscan  Hotel,  Albu(|uerque,  Feb. 
18-20.  Bernard  L.  Wiles,  Albuquer¬ 
que  Gas  &  Electric  Company,  Albu- 
querciue,  N.  M. 

Iowa  Section,  N.FM^.A. — Operators’ 
Section,  Sioux  City,  F'eb.  26-27.  H. 
FI.  Weeks,  Davenport,  Iowa. 
Oklahoma  U^tllities  Association — Okla¬ 
homa  City,  March  12-14.  FI.  F. 
McKay,  1020  Petroleum  Bldg.,  Okla¬ 
homa  City. 

Arizona  Utilities  Association — T^l  Con- 
f|uistador  Hotel,  Tucson,  April  18-20. 
I^ee  C.  McCullough,  134  South  Cen¬ 
tral  Ave.,  Phoenix. 

Middle  West  Division,  N.E.I.,.A. — Hotel 
F''ontenelle,  Omaha,  Neh.,  April  24-26. 

T.  A.  Browne,  Lincoln,  Neb. 
Southwestern  Division,  N.Fl.L.A.  — 

Arlington  Hotel,  Hot  Springs,  Ark., 
.Vpril  30-May  3.  S.  J.  Ballinger, 
San  Ant»)nio  Public  Service  Co.,  San 
Antonio,  Tex. 

Southwestern  Public  Service  Associa¬ 
tion — Hot  Springs,  Ark.,  April  30- 
May  3.  E.  N.  Willis,  403  Slaughter 
Bldg.,  Dallas,  Tex. 

Arkans.as  ITtilities  Association  — 
Arlington  Hotel,  Hot  Springs.  Ark., 
Ai)ril  30-May  3.  R.  I.  Brown, 
Arkansas  Power  &  Light  Co.,  Little 
Rock,  Ark. 

Southeastern  Division,  N.E.I^.A. — .Ashe¬ 
ville,  N.  C.,  May  8-10.  C.  .M.  Kilian, 
207  Bona  Allen  Bldg.,  Atlanta. 
National  Fllectrlcal  Wholesalers’  Asso¬ 
ciation — The  Homestead,  Hot  Springs, 
Va.,  May  27-31.  E.  Donald  Tolies, 
165  Broadway,  New  York. 


M.  Robertson,  consulting  engineer  of 
Montreal,  who  asserted  that  the  com¬ 
pany  would  eventually  be  in  a  position 
to  supply  power  to  the  Ontario  Hydro- 
Electric  Power  Commission  at  $12  per 
horsepower. 


Five  Hundred  Best  Utility  Adver¬ 
tisements  Collected. — J.  C.  Barnes, 
New  Orleans  Public  Service,  Inc.,  who 
is  president  of  the  Public  Utilities  Ad¬ 
vertising  Association,  has  announced 
that  a  portfolio  containing  500  of  the 
best  public  utility  advertisements  in  the 
past  year  is  off  the  press.  This  portfolio 
is  divided  into  eight  parts,  among  which 
are  sections  on  central-station  institu¬ 
tional  advertising,  commercial  advertis¬ 
ing,  customer-ownership  financial  ad¬ 
vertising  and  advertising  for  the  benefit 
of  the  industry  as  a  whole. 


Indiana  &  Michigan  Electric  to 
Erect  New  Office  Building  in 
South  Bend. — Plans  for  a  five-story 
stone  and  terra-cotta  office  building  at 
South  Bend,  Ind.,  <^nr  the  Indiana  & 
Michigan  Electric  Company  have  been 
announced  by  Thomas  P.  English,  vice- 
president.  The  new  building  will  be 
constructed  on  the  site  of  the  present 
one  on  West  Colfa.x  Avenue.  It  will 
cost  about  $208,000.  Construction  will 
begin  in  March  and  the  building  will 
be  ready  for  occujiancy  in  November. 
It  will  be  .so  constructed  that  two  addi¬ 
tional  stories  may  be  erected. 


Mexico  to  Have  Another  Large 
Hydro  Plant. — Following  the  recent 
purchase  through  the  Electric  Bond  & 
Share  Company  of  the  holdings  of 
the  Tampico  Electric  Company  and 
other  large  electric  light  and  power  in¬ 
terests  in  Mexico,  a  statement  by  L.  P. 
Hammond,  vice-president  of  the  first- 
named  comj)any,  says  that  a  SO.OOO-hj). 
hydro-electric  plant  will  be  erected  at 
the  Micos  Falls,  in  the  State  of  San 
Luis  Potosi.  Con.struction  will  be 
started  in  February.  Transmission  lines 
will  be  constructed  to  San  Luis  Potosi, 
Monterey.  Saltillo.  Mexico  City,  Tam¬ 
pico  and  a  number  of  smaller  communi¬ 
ties  and  mining  districts.  The  cost  of 
the  project  will  be  approximately  $10,- 
()00,(M)0. 


Missouri  Utilities  Company  Low¬ 
ers  Rates. — The  Missouri  Utilities 
Company  of  St.  Louis  has  filed  with  the 
Public  .Service  Commission  schedules  of 
reduced  rates  applying  to  the  23  cities 
and  towns  in  southeast  Missouri,  includ¬ 
ing  Cape  Girardeau,  Chaffee.  Charles¬ 
ton,  Dexter  and  Sikeston.  The  maxi 
mum  domestic  rate  for  the  first  20 
kw.-hr.  jier  month  in  the  smallest  town> 
is  13  cents  and  in  the  large  towns  and 
cities  9  cents.  I'he  second  and  remain¬ 
ing  blocks  are  the  same  in  all  town> 
served,  being  6  cents  for  the  second  20 
kw.-hr.  and  3  cents  for  all  in  excess. 
These  rates  are  regarded  as  among  the 
lowest  in  the  state.  Poplar  Bluff,  one 
of  the  largest  places  on  the  company’- 
circuit,  was  not  included  in  the  new 
rates  as  scheduled,  but  the  company  ha- 
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announced  that  it  also  will  get  the  re¬ 
duction.  The  Poplar  Bluff  municipal 
plant  has  just  cut  its  rates  10  per  cent 
or  more,  offering  20  kw.-hr.  at  8  cents 
and  energy  in  excess  of  that  at  6  cents. 


Public  Service  of  Colorado  to 
Spend  $3,600,000  for  Improvements. — 
The  Public  Service  Company  of  Colo¬ 
rado  will  spend  $3,600,000  during  1929 
for  plant  improvements.  Half  a  mil¬ 
lion  dollars  will  he  used  to  increase 
steam  boiler  capacity  at  the  Valmont 
plant.  Additional  machinery  will  be 
installed  at  the  company’s  four  hydro¬ 
electric  plants  at  Boulder,  Shoshone, 
Georgetown  and  Marysville,  to  cost 
about  $250,000.  Enlargement  and  im¬ 
provement  at  Leadville  will  cost  an¬ 
other  quarter  million.  The  rest  will  go 
for  extensions  of  the  transmission  sys¬ 
tem,  substations  and  small  undertakings. 


Ohio  Utilities  to  Spend  $100,- 
000.000  IN  1929.— More  than  $1(H).- 
OOO.fMK)  will  be  spent  this  year  by  Ohio 
public  utility  companies  for  the  pur¬ 
pose  of  continuing,  improving  and 
extending  electric  light  and  power,  gas. 
telephone  and  electric  railway  services, 
it  is  estimated  by  the  Ohio  Committee 
on  Public  Utility  Information.  The 
expenditures  planned  by  the  larger  light 
and  power  companies  include :  Columbia 
Gas  &  Electric  Corporation,  Cincinnati. 
$12,000,000;  Cleveland  Electric  Illumi¬ 
nating  Company,  $11,000,000;  Pennsyl- 
vania-Ohio  Power  &  Light  Company, 
Youngstown.  $4,035,000;  Toledo  Edi¬ 
son  Company,  $3,691,184;  Northern 
Ohio  Power  &  Light  Company.  Ak- 
ron,  $2,513,685;  Ohio  Public  Service 
Company,  Cleveland,  $1,128,436;  Ohio 
Edison  Company,  Springfield,  $639.275 : 
Columbus.  Delaware  &  Marion  Electric 
Company,  $600,000. 


New  Gorgas  Plant  of  Alabama 
Power  to  Be  Einished  This  Year, 
Lower  Tallassee  Next,  Jordan  Dam 
AT  Work. — Seventeen  million  dollars 
will  be  expended  by  the  Alabama  Power 
Company  in  1929  under  construction  and 
operating  budgets  just  completed.  Presi¬ 
dent  Thomas  W.  Martin  announces. 
I'he  major  projects  are  the  completion 
of  the  new  Gorgas  steam  plant  on  the 
Warrior  River,  with  an  initial  installa¬ 
tion  of  80,000  hp..  and  the  reconstruction 
of  the  Lower  Tallassee  development, 
with  an  initial  capacity  of  84,000  hp., 
''cheduled  for  completion  in  July.  1930. 
Other  items  are  additions  to  substations, 
high-tension  transmission  lines  and  dis¬ 
tribution.  On  January  1  the  Jordan 
Dam  hydro-electric  plant,  on  the  Coosa 
River,  was  formally  turned  over  to  the 
operating  department.  In  both  initial 
and  ultimate  capacity  it  is  the  largest 
of  the  company’s  hydro  developments. 
The  four  turbo-generators,  rated  at  36.- 
<100  hp.  each,  are  said  to  develop  40.000 
hp.  under  the  operating  head  of  93  feet, 
.giving  the  plant  a  present  capacity  of 
160,000  hp.  Provisions  for  the  later  in- 
•tallation  of  two  units  of  the  same  size 
will  permit  an  ultimate  capacity  of  240,- 
OOO  hp. 


Supreme  Court  Finds  Against 
Chicago  Sanitary  District 

Suits  brought  by  Wisconsin  and  five 
other  states  against  Illinois  and  the  Chi¬ 
cago  Sanitary  District  to  prevent  the 
continued  diversion  of  8,500  sec.-ft.  of 
water  from  Lake  Michigan  into  the 
Drainage  Canal  were  decided  by  the 
United  States  Supreme  Court  on  Janu¬ 
ary  14  against  the  defendants.  This 
finding  confirms  the  report  made  on 
November  23,  1927,  by  Charles  E. 
Hughes,  acting  as  special  master.  The 
motion  of  Missouri  and  other  states  on 
the  Mississippi  which  sought  to  inter¬ 
vene  was  dismissed.  The  Supreme 
Court  said: 

In  increasing  the  diversion  from  4,167 
sec.-ft.  to  8,500  sec.-ft.  the  Drainage  Dis¬ 
trict  defied  the  authority  of  the  national 
government ;  and  in  .so  far  as  the  prior 
diversion  was  not  for  the  purpose  of  main¬ 
taining  navigation  in  the  Chicago  River  it 
was  without  any  legal  basis,  becau.se  made 
for  an  inadmissible  purpose.  It  therefore 
is  the  duty  of  this  court  by  an  appropriate 
decree  to  comiiel  the  reduction  of  the  diver¬ 
sion  to  a  point  where  it  rests  on  a  legal 
basis  and  thus  to  restore  the  navigable  ca¬ 
pacity  of  Lake  Michigan  to  its  proper  level. 

.  .  .  Though  the  restoration  of  just  rights 
to  the  complainant  will  be  gradual  instead 
of  immediate,  it  must  be  continuous  and  as 
si)eedy  as  practicable. 

In  granting  time  to  Chicago  to  carry 
out  the  decree,  which  is  of  especial  in¬ 
terest  to  the  electric  light  and  power 
industry  because  of  its  bearing  on  the 
water  power  of  rivers  fed  from  the 
Great  Lakes,  the  Supreme  Court  had  in 
mind  the  danger  to  public  health  in 
Chicago  by  the  .sudden  upsetting  of  its 
sanitary  system.  To  determine  the 
practical  measures  necessary  to  effect 
the  object  of  the  decision  and  the  pe¬ 
riod  required  for  their  completion  the 
case  was  again  referred  to  Mr.  Hughes 
as  master,  for  the  bearing  of  expert 
testimony.  It  seems  certain,  however, 
that  ('hicago  must  recede  from  her  sland. 

Recent  Court 

D  ecisions 

cM _ 

Mi’nicipal  Electrical  Department  in 
Connecticut  May  Sell  .Appliances. — 
The  Connecticut  Superior  Court  has  de¬ 
cided,  in  Brown  vs.  City  of  Norwich,  that 
the  city's  gas  and  electric  department  has 
the  right  to  sell  appliances  despite  the  fact 
that  a  special  city  meeting  voted  against 
approving  the  practice.  The  judge  said: 
“The  only  matter  that  I  have  before  me 
is  a  matter  of  law,  whether  the  city  of 
Norwich  is  prohibited  under  the  charter 
from  doing  those  things  that  I  take  it 
are  incident  to  conducting  a  light  and  power 
plant.  Now  private  plants — take  it  in  New 
London,  Waterbury,  New  Haven — sell  ap¬ 
pliances  to  the  consumer  to  use  electricity, 
and  this  case,  while,  of  cour.se.  it  is  not  an 
identical  case,  seems  to  hold  the  same  way, 
that  the  right  to  sell  electricity  and  furnish 
heat  and  power  to  the  city  carries  the  right 
to  sell  appliances  to  use  the  electricity  itself. 
It  seems  to  me  that  is  what  a  private  com¬ 
pany  does.” 


Utah  Commission  Deprived  of  Power 
Over  Municipal  Plants. — The  Supreme 
Court  of  Utdh  has  held,  in  Logan  City  vs. 
Public  Utilities  Commission  of  Utah, 
that,  assuming  a  municipal  utility  plant  to 
be  subject  to  the  control  of  the  commis¬ 
sion,  a  rate  fixed  by  that  body,  which  was 
the  same  as  that  of  a  competing  private 
utility,  without  any  determination  that 
this  rate  was  “fair  and  reasonable,"  or 
whether  a  lower  rate  would  or  w’ould  not 
meet  the  city’s  requirements,  was  not 
properly  imposed.  The  court,  however, 
also  found  that  the  clause  of  the  Utah 
public  utilities  act  giving  the  commission 
authority  over  municipal  plants  was  in 
conflict  with  the  state  constitution.  The 
court  therefore  annulled  the  order  of  the 
commission  so  far  as  it  relates  to  the 
municipal  plant  of  Logan  City.  This  com¬ 
mission  ruling  was  recorded  in  the 
Electrical  World  for  March  3,  1928  (page 
476).  (271  Pac.  %!.)♦ 

^ 

Commission 

Rulings 

c/^ _ 

Electric  Department  of  Utility  Can¬ 
not  Be  Allowed  to  Bear  Its  Street- 
Railway  Losses. — The  Pennsylvania  Pub¬ 
lic  Service  Commission  holds  that  the  fact 
that  the  electric  department  of  the  North¬ 
western  Electric  .Service  Company  of  Penn¬ 
sylvania.  a  company  operating  both  an  elec¬ 
tric  plant  and  a  street  railway,  is  operating 
at  a  profit  is  not  a  bar  to  the  abandonment 
of  a  portion  of  the  street  railway  being 
operated  at  a  loss.  Says  the  commission : 
“Persons  securing  electric  service  from  the 
applicant  company  cannot  be  required  to 
bear  the  cost  of  furnishing  street-railway 
service  to  the  protestants.  Reference  was 
made  to  the  fact  that  electric  wires  are 
carried  on  the  poles  of  the  railway  depart¬ 
ment  and  no  incfvme  is  received  therefor. 
This  might  be  material  if  the  applicant 
were  claiming  the  right  to  earn  a  fair 
return  upon  the  value  of  the  poles  which 
are  jointly  used,  hut  is  immaterial  in  view 
of  the  fact  that  the  revenues  do  not  pro¬ 
duce  any  return  upon  the  investment  nor 
meet  all  the  operating  costs.’’ 


Possibility  of  Loss  of  Revenue  bv' 
Closing  of  Illegal  Resorts  Cannot  Be 
Factor  in  Rate  Case. — Before  the  Nevada 
Public  Service  Commission  the  Ely  Light  & 
Power  Company,  in  arguing  that  its  profits 
were  not  too  great,  alluded  to  the  alleged 
fact  that,  in  addition  to  the  hazards  usually 
associated  with  business  in  a  mining  camp, 
a  large  portion  of  the  revenues  of  the  com¬ 
pany  is  derived  from  “saloons  and  gambling 
halls”  and  that  there  is  an  uncertainty  of 
continuance  of  this  source  of  revenue  be¬ 
cause  of  tbe  illegal  nature  of  the  business 
supplying  the  revenue  and  the  possibility 
of  actual  enforcement  of  existing  laws  at 
some  time  in  the  future.  The  commission 
refused  to  be  impressed  by  this  argument, 
saying  :  “The  facts  before  us  are  that  the 
Ely  Light  Ik  Power  Company  is  earning 
a  certain  revenue  from  the  sale  of  electrical 
energy  to  the  public  generally,  and  we. 
have  no  specific  information  to  indicate  that 
any  large  portion  of  the  consumers  are 
conducting  an  illegal  business,  liable  to  be 
suspended  or  prohibited  by  law  enforce¬ 
ment  officers,  and  we  can  consequently  give 
no  consideration  to  this  particular  point  in 
counsel’s  argument." 

•The  left-hand  numbers  refer  to  the 
volume  and  the  right-hand  numbers  to  the 
page  of  the  National  Reporter  System. 
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News  About  Men  of  the  Industry 

C/^ _ _ _ 


G.  M.  Gadsby  to  Join  Electric 
Bond  Share  Company 

George  M.  Gadsby,  president  of  the 
West  Penn  Power  Company,  has  re¬ 
signed  to  become  associated  with  the 
Electric  Bond  &  Share  Company  of  New 
York.  Mr.  Gadsby  has  been  identified 
with  the  West  Penn  system  in  Pitts¬ 
burgh  since  1918,  when  he  removed  from 
Arkansas  as  assi.stant  to  the  president 


G.  M.  Gadsby 

of  the  W'est  Penn  Power  Company, 
A.  M.  Lynn.  In  less  than  a  year  he  was 
promoted  to  the  position  of  vice-presi¬ 
dent  and  after  nine  years  of  service  in 
this  e.xecutive  office  he  was  named 
president. 

He  obtained  his  first  practical  engi¬ 
neering  experience  as  chemist  with  the 
water  department  at  Marietta,  Ohio, 
and,  following  graduation  from  the 
Massachusetts  Institute  of  Technology 
iti  1909,  he  was  employed  as  chemist 
for  the  W'arren  W'ater  Company,  a  sub¬ 
sidiary  of  the  .-Xmerican  Water  Works 
&  (lUarantee  Company  at  Warren,  Pa. 
From  there  he  went  to  Pittsburgh,  sub- 
se(|uently  to  Little  Rock,  Ark.,  and  later 
to  New  York.  Two  years  later — in 
1917 — Mr.  Gadsby  returned  to  Little 
Rock  to  engage  in  business,  but  before 
he  had  established  himself  he  was  re- 
<|uested  to  return  to  Pittsburgh  as  Mr. 
Lynn’s  assistant. 

While  engaged  in  public  utility  work 
in  Pennsylvania  he  has  been  very  active 
in  association  affairs,  being  a  past- 
president  of  the  Pennsylvania  Electric 
.‘\ssociation.  organizer  of  its  first  com¬ 
mercial  section  and  chairman  of  that 
section  for  three  years.  He  has  also 
acted  for  two  years  as  chairman  of  the 
special  power  survey  committee  repre¬ 
senting  the  association  in  work  with  the 
“giant  power”  survey  board  and  work 
in  conjunction  therewith  by  the  Public 
Service  Commission. 


W.  S.  Robertson  has  been  appointed 
President  of  the  Minnesota  Power  & 
Light  Company  to  succeed  C.  E.  Groes- 


beck,  who  resigned.  Mr.  Robertson  has 
been  vice-president  and  general  manager 
of  the  company  since  it  was  organized 
in  1923.  Mr.  Groesbeck  will  continue 
as  president  of  the  American  Power  & 
Light  Company  of  New  York. 

Edward  Anderson  Heads 
Winnipeg  Company 

Edward  Anderson,  K.  C.,  has  been 
appointed  president  and  general  man¬ 
ager  of  the  Winnipeg  Electric  Com¬ 
pany  and  its  .subsidiaries  to  suc¬ 
ceed  A.  W.  McLimont,  who  has 
retired  becau.se  of  ill  health.  Mr.  An¬ 
derson  is,  to  all  intents  and  purposes, 
a  Manitoba  product,  having  left  his 
birthplace,  Dorchester,  Que.,  at  the  age 
of  twelve  to  make  his  new  home  in  Por¬ 
tage  la  Prairie  in  1879.  After  attend¬ 
ing  the  public  schools  he  was  graduated 
from  Manitoba  University  and  was 
called  to  the  Manitoba  bar  in  1889.  For 
several  years  he  was  Crown  Prosecu¬ 
tor  at  Portage  la  Prairie  and  in  1906 
l)ecame  associated  in  Winnipeg  with  the 
legal  firm  of  Moran,  Anderson  &  Guy. 
In  1909  he  was  made  a  K.  C.  and  dur¬ 
ing  the  same  year  became  associated 
with  the  legal  department  of  the  Winni¬ 
peg  Electric  Company.  He  has  served 
as  president  of  both  the  Manitoba  Bar 
Association  and  the  Manitoba  Law  So¬ 
ciety,  as  well  as  taking  an  active  inter¬ 
est  in  public  affairs  generally. 

During  the  twenty  years  that  Mr. 
Anderson  has  been  connected  with  the 
Winnipeg  Electric  Company  he  has  ac¬ 
tively  participated  in  the  many  impor¬ 
tant  developments  that  the  company  has 
promoted  fluring  that  period  and  he 
steps  into  office  at  the  commencement 


Edxvard  Anderson 


of  the  greatest  development  the  company 
has  yet  undertaken — the  225,000-hp. 
hydro-electric  plant  at  Seven  Sisters 
Falls  on  the  Winnipeg  River. 

At  the  meetings  of  the  boards  of  di¬ 
rectors  Mr.  .Anderson  was  also  elected 
a  director  of  the  company  and  associated 
companies. 


H.  L.  Mitchell  Succeeds 
Gadsby  in  Pittsburgh 

Harry  L.  Mitchell,  president  of  the 
West  Penn  Railways  Company  since 
1927,  was  elected  president  of  the 
West  Penn  Power  Company  at  a  meet¬ 
ing  of  the  board  of  directors,  to  suc¬ 
ceed  G.  M.  Gadsby,  resigned.  Mr, 
Mitchell  has  been  identified  with  West 
Penn  operations  for  more  than  25  years. 


H.  L.  Mitchell 


Up  to  this  time  he  has  been  best 
known  as  a  railway  executive  and 
it  is  in  this  field  of  endeavor  that 
his  accomplishments  have  been  remark¬ 
able.  During  his  association  with  the 
West  Penn  Railways  the  property  has 
developed  into  one  of  the  most  impor¬ 
tant  utility  systems  in  Pennsylvania  and 
that  position  has  been  reached  largely 
through  his  efforts. 

Entering  the  employ  of  the  Pitts¬ 
burgh.  McKeesport  &  Connellsville 
Railway  Company  in  1922,  he  advanced 
consistently  in  the  ranks,  and  when  in 
1911  the  West  Penn  acquired  additional 
lighting  and  railway  properties  Mr. 
Mitchell  was  transferred  from  Connells- 
ville  to  Pittsburgh  as  assistant  to  W.  E. 
Moore,  then  vice-president  and  general 
manager.  From  1915  to  1918  he 
.served  as  assi.stant  manager  of  the  light 
and  power  department,  and  after  serv¬ 
ing  as  vice-president  and  manager  of 
the  Wheeling  Traction  Company  of 
Wheeling  he  returned  to  Pittsburgh  as 
general  manager  of  the  West  Penn 
Railways.  Not  long  after  he  became 
vice-president  and  finally  president. 


E.  W.  F'owler  has  been  appointed 
general  manager  of  the  Northern  Illi¬ 
nois  group  of  properties  of  the  Illinois 
Power  &  Light  Corporation.  Mr. 
Fowler  started  his  career  with  the  Illi¬ 
nois  Traction  Company  in  1906  in  Ot¬ 
tawa,  later  removing  to  Peoria,  Ill. 
During  recent  years  he  has  held  the 
position  of  assistant  vice-president  of 
the  Illinois  Power  &  Light  Corporation 
with  headfjuarters  in  Chicago. 
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Robertson  New  Chairman 
of  W estinghouse  Board 

Andrew  W.  Robertson,  who  was 
elected  chairman  of  the  board  of  direc¬ 
tors  of  the  Westinghouse  Electric  & 
Manufacturing  Company,  as  announced 
in  the  News  Department  of  the  Elec¬ 
trical  World,  is  president  of  the  Phil¬ 
adelphia  Company  and  its  subsidiary, 
the  Duquesne  Light  Company,  with 
headquarters  in  Pittsburgh.  Mr.  Robert¬ 
son  grew  up  in  that  city  and  is  thor¬ 
oughly  familiar  with  the  institutions  and 
ideals  which  have  made  it  a  great  in¬ 
dustrial  and  cultural  center.  His  con¬ 
nection  with  the  public  utility  industry 
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dates  back  to  1913,  when,  after  several 
years  of  general  law  practice,  he  l)ecame 
attorney  for  the  Pittsburgh  Railways 
and  the  Duquesne  Light  Company.  In 
1918  he  was  named  general  attorney  for 
the  Philadelphia  Company  and  affiliateil 
corporations  and  five  years  later  was 
elected  vice-president  in  charge  of  pub¬ 
lic  relations,  retaining  also  his  position 
as  general  attorney.  His  experience  in 
this  executive  position  brought  him  in 
close  contact  with  the  pul)lic.  and  so 
capably  and  amicably  did  he  perform 
these  exacting  duties  that  when  A.  W, 
Thompson  resigned  the  presidency  of 
the  company  in  the  summer  of  1926,  Mr. 
Robertson  was  considered  to  possess  all 
the  qualifications  necessary  to  fill  this 
important  position, 

^Ir.  Robertson  will  sever  his  connec¬ 
tion  with  the  Pittsburgh  utilities  and 
will  withdraw  from  other  business  ac¬ 
tivities  to  devote  his  entire  time  to  the 
Westinghouse  company.  A  statement 
issued  hy  the  executive  committee  of  the 
Philadelphia  Company  said  in  part : 
“As  president  of  the  Pittsburgh  utilities, 
Mr.  Robertson  has  filled  a  position  of 
great  responsibility  and  he  will  go 
splendidly  equipped  for  new  achieve¬ 
ments  in  the  career  of  one  of  Pitts¬ 
burgh’s  foremost  indu.strial  enterprises.” 
He  is  a  member  of  the  American  In¬ 
stitute  of  Electrical  Engineers,  the 
.\merican  Gas  Association  and  the 
.\merican  Railway  Association. 


William  Insull,  manager  at  Lafay¬ 
ette,  Ind.,  for  the  Northern  Indiana  Pub- 
dc  Service  Company,  has  resigned  to 


affiliate  himself  with  the  National  Elec¬ 
tric  Power  Company,  with  offices  in 
New  York  City.  He  has  been  manager 
at  Lafayette  for  the  past  four  years. 
Before  assuming  the  managership  of  the 
Lafayette  district  in  1924,  Mr.  Insull 
was  associated  wdth  the  Interstate  Pub¬ 
lic  Service  Company  at  Conners- 
ville,  Ind.  _ 


A.  W.  McLimont  Resigns 

A.  W.  McLimont,  director,  president 
and  general  manager  of  the  Winnipeg 
Electric  Company.  Winnipeg,  Man.,  and 
associated  companies,  has  resigned  be¬ 
cause  of  ill  health.  Mr.  McLimont’s 
physicians  advi.sed  him  that  if  he  was 
to  avoid  serious  complications  and  per¬ 
haps  a  complete  breakdown  he  should 
arrange  to  be  relieved  of  his  responsi¬ 
bilities  and  as  soon  as  possible  take  a 
long  rest  and  vacation  of  possibly  a 
year’s  duration.  In  the  course  of  his 
career  in  the  public  utility  field  Mr. 
McLimont  served  as  electrical  engineer 
for  the  Public  Service  Commission  of 
the  First  District  of  New  York  and  has 
held  other  important  positions  in  the 
United  States.  He  also  constructed  and 
operated  electric  systems  in  South 
America  and  Mexico.  He  had  been 
general  manager  of  the  Winnipeg  utility 
for  approximately  eleven  years.  The 
following  tribute  was  contained  in  the 
official  statement:  “The  board  wishes 
to  express  its  appreciation  of  Mr.  Mc¬ 
Limont’s  outstanding  services  to  Winni¬ 
peg  Electric  Company,  Manitoba  Power 
Company,  Ltd.,  and  associated  compa¬ 
nies  during  the  past  eleven  years.  His 
ability  and  the  results  of  his  efforts  are 
too  well  known  in  Greater  Winnipeg 
and.  in  fact,  throughout  Canada,  to  re¬ 
quire  laudation  at  this  time.” 


Thomas  A.  Edison  left  his  home  in 
West  Orange,  N.  J.,  January  15  for  his 
winter  home  in  Fort  Myers,  Fla.,  where 
he  will  remain  until  May. 

Dr.  Eugene  C.  Sullivan,  president 
of  the  Corning  Glass  Works,  Corning, 
N.  Y.,  has  been  awarded  the  Perkin 
medal  for  pioneer  work  in  the  develop¬ 
ment  of  scientific  control  and  production 
in  the  glass  industry.  Other  of  Dr. 
Sullivan’s  achievements  include  the  pro¬ 
duction  of  highly  uniform  glass  for 
machine  manufacture  of  incandescent 
lamps,  the  development  of  transparent, 
heat-resisting  glasses  and  the  evolution 
of  an  e.xtensive  series  of  colored  glasses 
having  unique  transmission  values. 
During  the  past  year  he  was  awarded 
jointly  with  William  C,  Taylor  the 
Howard  N.  Potts  gold  medal  by  the 
Franklin  Institute  for  his  work  on 
super-resistant  glasses.  He  has  been 
associated  with  the  Corning  Glass 
Works  since  1908,  when  he  became 
chief  chemist.  In  1920  he  was  made 
vice-president  in  charge  of  manufac¬ 
turing,  assuming  the  duties  of  chief 
executive  last  year.  Dr.  Sullivan  is  a 
member  of  the  American  Chemical  So¬ 
ciety,  the  American  Institute  of  Chemi¬ 
cal  Engineers  and  the  American  Elec¬ 
trochemical  Society. 


R.  M.  Gates  Elected  to 
Vice-Presidency 

Robert  M.  Gates,  manager  of  the  in¬ 
dustrial  department  of  the  Superheater 
Company,  has  been  elected  vice-presi¬ 
dent  of  that  company.  Mr.  Gates  be¬ 
came  affiliated  with  the  company  in  1922 
and  has  since  been  actively  engaged  in 
directing  the  engineering  and  sales  of 
superheaters  for  stationary  power  plants 
and  special  pipe  coils  for  the  oil  and 
other  industries.  Mr.  Gates  is  a  native 
of  Iowa.  Following  his  graduation  from 
the  school  of  engineering,  Purdue  Uni¬ 
versity,  in  1907,  he  served  as  a  special 
apprentice  on  the  Pennsylvania  Railroad 
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and  with  the  Browning  Engineering 
Company  of  Cleveland,  Ohio,  until  1910. 
The  next  few  years  he  maintained  his 
own  engineering  office  in  Cleveland  and 
later  was  associated  with  the  Thew 
Shovel  Company.  Lorain,  Ohio.  He 
then  became  manager  for  the  Lakewood 
Engineering  Company  of  Cleveland. 

Mr.  Gates  has  taken  a  prominent  part 
in  the  activities  of  the  American  Society 
of  Mechanical  Engineers.  For  the  past 
two  years  he  has  been  chairman  of  the 
committee  of  meetings  and  program,  and 
at  the  last  general  election  he  was  made 
a  member  of  the  council  of  that  society. 
He  is  a  member  of  the  Engineers  Club 
(New  York)  and  of  numerous  national 
professional  organizations. 

Obituary 

Francis  R.  Weller,  consulting  engi¬ 
neer,  died  January  13  at  his  home  in 
Washington,  D.  C.  Mr.  Weller  was 
active  in  the  practice  of  his  profession 
as  civil  and  electrical  engineer  for  25 
years  and  was  the  organizer  of  several 
utility  companies  in  the  South.  At  the 
time  of  his  death  he  was  president  of  the 
Allied  Utilities  Company,  the  North 
Alabama  Utilities  Company,  the  Missis¬ 
sippi  Gas  Company  and  the  Consumers 
Gas  Company.  He  was  a  member  of 
the  American  Institute  of  Electrical 
Engineers,  the  American  Society  of 
Civil  Engineers  and  of  other  profes¬ 
sional  associations. 
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Security  Prices  Continue 
Firm  But  Irregular 

Tiffhter  Money  Sccvis  in  Prospect,  but 
Little  Indication  Exists  of  Definite 
Policy 

The  security  markets  in  p^eneral  are 
not  (juite  so  !)uoyant  as  year-end 
forecasts  indicated.  Demand  is  running 
more  to  specialties  since  the  first  of  the 
year  and  the  volume  of  trading  is  not 
so  impressive  as  was  the  case  a  few 
weeks  ago.  More  attention  seems  to  he 
paid  to  the  credit  situation  and  the 
money  rate  has,  if  anything,  more  con¬ 
trol.  An  interesting  comment  on  the 
situation  is  made  by  the  National  City 
Bank : 

There  is  no  apparent  reason  for  thinking 
that  conditions  in  the  money  market  in  the 
coming  year  will  be  fundamentally  different 
from  what  they  have  been  in  the  past  eight 
months.  The  supply  of  bank  credit  i«  de¬ 
pendent  up<ni  the  gold  reserves,  and  gold 
will  not  come  to  the  United  States  from 
other  countries  unless  interest  rates  are 
high  enough  to  make  this  the  best  place 
to  employ  money.  Other  countries  will 
resist  attempts  to  take  gold  from  them, 
and  will  bid  against  us  for  new  supplies. 
This  is  enough  to  indicate  that  we  will 
not  have  cheap  money  unless  something 
happens  to  release  credit  in  this  country, 
such  as  a  decline  of  general  business  activ¬ 
ity  or  a  decline  of  prices  in  the  st(x:k 
market. 

Business  is  unusually  promising,  and  if 
it  comes  up  to  expectations  will  want  in¬ 
creasing  supplies  of  credit.  There  is  still 
plenty  of  optimism  in  the  stock  market 
and  probably  more  credit  will  be  wanted 
in  that  quarter.  A  period  of  relaxation 
always  follow’s  the  beginning  of  the  new 
year,  dividend  and  interest  disbursements 
will  be  larger  than  usual  this  time,  and 
doubtless  considerable  liquidation  will 
occur. 

riie  feature  of  the  week  as  far  as  the 
utility  market  is  concerned  was  the 
trading  in  the  shares  of  the  new  United 
Corporation.  Following  a  large  volume 
of  transactions  at  varying  prices  on 
Wednesday,  the  latest  (piotation  for 
units  of  one  common  and  one  $3  pref¬ 
erence  share  was  92  hid.  d4  asked,  con¬ 
trasting  with  an  offering  price  of  75  a 
unit.  American  Superpower,  one  of  the 
largest  holders  of  the  common  stock  of 
the  United,  both  A  and  B.  advanced 
about  ten  points  during  the  week. 


Output  of  Metropolitan 
District  l^p  1 1.6  per  Cent 

The  generating  station  net  output  of 
electric  energy  of  the  five  companies 
serving  in  the  metropolitan  district 
reached  a  new  high  total  of  4.211.000.- 
000  kw.-hr.  in  1928,  according  to  Mat¬ 
thew  S.  Sloan,  president  of  the  New 
York  Edison  and  affiliated  electric  com¬ 
panies.  The  1928  figure  is  11.6  per 
cent  greater  than  that  of  1927.  when  the 


output  of  these  companies  was  3,782,- 
000,000  kw.-hr.,  and  reflects  the  steady 
growth  in  the  use  of  electrical  service 
throughout  the  greater  city. 

The  1928  instantaneous  peak  load  for 
the  system,  which  means  the  maximum 
demand  for  current  at  any  moment 
during  the  year,  reached  a  new  high 
total  of  1,146.128  kw.  (1,535,000  hp. ) 
on  Dec.  20  at  5  p.m.  This  de¬ 
mand  was  equal  to  the  energy  required 
by  the  use  at  the  same  instant  of 
2X0(X),000  50-watt  lamps. 

Security  Sales  in  1928  Total 
$9,427,013,697 

Securities  amounting  to  $9,427,013,- 
697  were  bought  by  the  American  pub¬ 
lic  through  regular  banking  channels  in 
1928,  according  to  a  compilation  made 
by  Stone  &  Webster  and  Blodget,  Inc., 
including  $7,845,003,797  domestic  bonds 
and  stocks  and  $1,582,009,900  foreign 
securities.  The  .survey  showed  a  re¬ 
markable  increase  in  purchases  of 
stocks,  compared  with  bonds.  Bonds 
sold  in  1928  amounted  to  $6,136,574,693, 
as  compared  with  $8,067.94(1,000  in 
1927,  while  stocks  amounted  to  $3,2^J0.- 
439,004,  compared  with  $1,736,750,000. 

The  sale  of  domestic  securities  in  1928 
comprised  $4,698,909,943  of  bonds, 
$1,379,177,169  of  preferred  st(Kks  and 
$1,766,916,685  of  common  stocks.  The 
increase  in  stock  issues  as  compared 
with  bonds  did  not  extend  to  foreign 


A  REVIEW  of  the  past  year  reveals 
that  the  Georgia  Power  Company 
enjoyed  steady  expansion  and  that  great 
progress  was  made  along  the  line  of 
servicing  smaller  communities  and  de¬ 
veloping  rural  service  lines  throughout 
the  state.  During  the  year  two  impor¬ 
tant  mergers  were  made,  the  Georgia 
Power  Company  absorbing  the  Macon 
utilities  companies  at  Macon,  Ga.,  as 
well  as  the  utilities  controlled  by  the 
.Augusta- Aiken  Railway  &  Electric 
Corporation,  Augu.sta.  Ga.  As  a  result  of 
these  mergers  and  other  e.xpansion  the 
number  of  cities  served  by  the  company 
increased  during  the  year  from  1 55  to  221 . 

An  increase  of  more  than  40,000  cus¬ 
tomers  for  the  company  was  noted  dur¬ 
ing  the  year.  On  January  1.  1927, 
there  were  83,637  customers  buying 
electric  service  and  43,521  customers 
buying  gas  service  from  the  company. 
While  on  January  1,  1928,  the  number 
of  customers  buying  electric  service  was 
120,283  and  the  number  of  customers 
purchasing  gas  service  was  51,269. 

.Among  the  most  important  achieve¬ 
ments  during  the  past  year,  according 
to  Preston  S.  .Arkwright,  president  of 


securities,  figures  for  the  year  being 
$1,437,664,750  of  bonds.  $61,530,000  of 
preferred  stocks  and  $82,815,150  of  com¬ 
mon  stocks. 


Energy  Output  Booming 

Electric  energy  output  in  various 
parts  of  the  country  continues  to  in¬ 
crease  rapidly.  Engineers  Public  Serv¬ 
ice  Company  reports.  73,822,000  kw.-hr. 
as  the  December  output  of  its  sub¬ 
sidiaries,  not  including  the  Puget  .Sound 
Power  &  Light  Company,  which  was 
acquired  during  the  month.  This  is 
14.4  per  cent  greater  than  the  December, 
1927,  amount  of  64.5.38.722  kw.-hr.  The 
American  Gas  &  Electric  Company  re¬ 
ports  an  output  of  65.756,423  kw.-hr. 
l)y  its  subsidiaries  for  the  week  ended 
January  5,  an  increase  of  9  per  cent 
over  the  corresponding  period  last  year. 

Detroit  Edison  to  Increase 
Capital  Stock 

.At  the  annual  meeting  of  Detroit 
Edison  Company  on  February  4  stock¬ 
holders  will  he  asked  to  approve  an  in¬ 
crease  in  authorized  capital  stock  from 
$120.()0(),00().  of  $100  par  value,  to  $150,- 
000,000.  It  is  not  proposed  to  issue  the 
additional  stock  at  present,  hut  merely  to 
provide  a  sufficient  amount  of  unissued 
stock  to  take  care  of  possible  future 
financing  through  capital  stock. 


the  company,  was  the  splendid  start 
made  on  rural  electrification  work. 

The  first  rural  power  line  was  cut  in 
on  June  2.  1927,  the  Harrison  rural  line, 
serving  46  customers ;  rural  lines  have 
been  cut  in  at  the  rate  of  two  a  month, 
until  today  there  are  eleven  rural  lines, 
e.xtending  37.5  miles  and  serving  ap¬ 
proximately  375  customers.  Other  rural 
lines  have  been  authorized  by  the  com¬ 
pany  and  contracts  have  been  let  for  the 
construction  of  some  of  these  lines  dur¬ 
ing  this  year. 

The  largest  single  piece  of  construc¬ 
tion  work  done  was  completion  of 
track,  steam  line,  gas  main  and  cable 
construction  on  the  new  Atlanta  via¬ 
ducts.  Substations  were  enlarged  and 
constructed  at  Atlanta,  North  .Atlanta, 
East  Point,  Lindale,  Porterdale,  Mil- 
ledgeville  and  Elberton,  while  trans¬ 
mission  and  distributing  lines  were 
constructed  during  the  year  in  numer¬ 
ous  cities. 

On  the  whole,  the  year  was  one  of 
steady  expansion  for  the  Georgia  Power 
Company  in  extending  and  strengthen¬ 
ing  its  service  to  customers  in  all  parts 
of  the  state. 


Georgia  Company  Experienced  Steady 
Expansion  During  Past  Year 
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Seasonal  Decrease  in  Manufacturing 
Operations 


The  manufacturing  plants  of  the 
nation  closed  the  year  1928  with  a 
rate  of  operations  about  16  per  cent  over 
December  of  1927,  consumption  of  elec¬ 
trical  energy  indicates.  The  closing 
month  of  the  year  witnessed  a  decrease 
in  the  rate  of  operations  of  4.5  per  cent 
as  compared  with  the  November  activ¬ 
ity,  very  close  to  the  normal  seasonal 
decrease  established  during  past  years. 
The  high  point  of  manufacturing  activ¬ 
ity  for  the  year  as  well  as  for  past  years 
was  in  September,  since  which  month 
there  has  been  a  downward  tendency, 
but  of  less  than  normal  dimensions.  The 
December  rate  of  operations  in  1927  was 
7.3  per  cent  under  that  of  the  previous 
September,  while  in  1928  the  seasonal 
decrease  during  the  same  periPd  was 
only  5.4  per  cent.  The  average  rate  of 
operations  during  1928  was  7.3  per  cent 
above  1927.  Unusually  high  productive 
operations  as  compared  with  December, 


1927,  w'ere  recorded  by  chemicals  and 
allied  products,  the  rolling  mills  and 
steel  plants,  ferrous  and  non-ferrous 
metal-working  plants  and  the  stone,  clay 
and  glass  industrial  groups.  Textiles, 
which  during  the  first  part  of  the  year 
recorded  a  material  curtailment  in  oper¬ 
ations.  ended  the  year  with  a  rate  of 
operations  12.5  per  cent  over  Decem¬ 
ber.  1927. 

On  the  other  hand,  two  of  the 
primary  industrial  groups — leather  prml- 
ucts.  and  lumber  and  its  prtxlucts — 
closed  the  year  with  a  rate  of  opera¬ 
tions  under  those  of  December.  1927. 

Every  section  of  the  nation  reported 
seasonal  decreases  in  rate  of  operations 
during  December  as  compared  with  No¬ 
vember.  but  every  section  of  the  coun¬ 
try  with  the  exception  of  the  Southern 
states  reported  December  operations  ma¬ 
terially  over  those  of  December,  1927. 
December  manufacturing  operations  in 


New  England  were  15.8  per  cent  greater 
than  in  the  same  month  in  1927,  due 
very  largely  to  the  record  of  operations 
l)eing  reported  by  the  metal-working 
plants  of  the  section.  Manufacturing 
plants  in  the  Middle  Atlantic  states  re¬ 
ported  operations  15.4  per  cent  greater 
than  in  December.  1927.  The  North 
Central  states  showed  a  gain  of  24.2  per 
cent,  due  to  the  continued  comparatively 
high  operations  of  the  automobile  man¬ 
ufacturing  plants,  and  the  Western  states 
reported  a  gain  of  about  11.1  over  the 
year  previous.  General  manufacturing 
activity  in  the  South  was  5.3  per  cent 
under  December,  1927. 


Allis-Chalmers  Offers  Rights 

Stockholders  of  the  Allis-Chalmers 
Manufacturing  Company  of  record  of 
Janaury  25  will  have  rights  to  subscribe 
to  26.()()0  additional  shares  in  the  ratio 
of  one  new  share  at  $140  for  each  ten 
shares  held.  The  rights  will  e.xpire  on 
Felrruary  20.  At  the  current  market 
price  of  $189  a  share,  the  rights  are 
valued  at  approximately  $4.50  each. 


Corrected  for  Number  of  Working  Days,  But  Not  'kr  Seasonal  Variation 
These  Data  are  compileol  ELlicTklCAL  NA/DRLDI  I  I  "  I  |  I  i  I 
and  are  based  on  monthly  consumption  of  electn-[[  |  [|  i  [ 

cal  energy  by  3,626  large  manufacturing  plants  in 
various  industries,  and  scattered  throughout  the 
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Utility  Financing  Involves  Frequent 
Capital  Additions* 

This  and  the  Larger  Initial  Outlay  Required  Differentiate 
Public  Service  Companies  from  Other 
Branches  of  Industry 

By  Phillip  G.  Gossler 
President  Columbia  Gas  &  Electric  Corporation 


There  are  two  basic  characteris¬ 
tics  of  public  utility  operations 
which  do  not  apply  to  other  business 
enterprises  generally :  First,  the  very 
large  investment  required  in  proportion 
to  the  annual  income,  and,  second, 
the  essential  requirement  of  continuous 
growth,  which  involves  correspondingly 
increased  investment  from  year  to  year, 
which  must  be  provided  largely  through 
new  capital. 

Public  utilities  (and  railroads)  are 
extreme  examples  among  large  business 
0|)erations  in  this  matter  of  capital  turn¬ 
over,  as  even  the  most  efficiently  man¬ 
aged  public  utilities  average  a  turnover 
of  their  capital  employed  only  once  in 
each  four  to  five  years.  This  means 
that  for  each  dollar  of  annual  gross 
revenue  received  the  public  utilities 
have  from  four  to  five  dollars  of 
ca|)ital  invested.  Or,  in  other  words,  in 
order  to  realize  a  return  of  10  per  cent 
per  annum  on  the  capital  employed,  a 
j)uhlic  utility  company  must  have  a 
margin  of  40  per  cent  to  50  per  cent  of 
its  gro.ss  earnings  left  over  after  its 
operating  expenses,  whereas  companies 
in  other  lines  of  business  may  realize, 
through  frequent  turnovers  each  year, 
an  e(|ual  return  on  their  capital  through 
a  net  earning  as  low  as  5  per  cent  of 
gross  or  less.  This  is  a  fundamental 
economic  factor  which  cannot  be  ma¬ 
terially  altered.  In  each  of  the  various 
lities  of  business  enterprise  the  limita¬ 
tions  of  this  factor  must  be  recognized 
and  accepted. 

When  we  come  to  consider  the  second 
factor  above  referred  to,  the  require¬ 
ment  of  continuous  growth,  the  com- 
])arison  between  public  utility  companies 
and  other  lines  of  business  is  no  less 
striking.  In  many  enterprises  the 
capital  originally  inve.sted  is  the  only 
direct  outlay  on  the  part  of  stockholders 
to  !»egin  the  business  and  carry  it  on 
indefinitely  in  increasing  volume  and 
success.  This  is  because  the  profits  are 
sufficient  to  pay  satisfactory  cash  divi¬ 
dends,  and  in  addition  provide  such 
further  capital  as  is  required  for  ex- 
])ansion  of  the  business  from  year  to 
year.  As  a  notable  example,  I  believe 
the  United  States  Steel  Corporation, 
which  is,  as  you  undoubtedly  know,  one 
of  the  very  largest  of  the  business 
corporations  in  the  world,  has  never 
asked  its  shareholders  to  provide  addi¬ 
tional  capital  since  the  corporation  was 
formed,  about  27  years  ago.  The 
business  has  increased  enormously,  re¬ 
quiring  new  and  larger  plants,  which 
have  l>een  built  from  surplus  earnings 
of  the  business  after  payment  of  interest 

*l  rflw  a  recent  address  before  the  School 
of  business,  Columbia  Ihthersity. 


and  dividends  from  year  to  year.  This 
procedure  is  what  is  expected  generally 
from  industrial  enterprises  throughout 
the  country,  excepting  where  expansion 
becomes  desirable  more  rapidly  than 
can  be  provided  from  earnings  and 
where  expected  profits  justify  the  en¬ 
largement  of  permanent  capital  through 
additional  stock  issues. 

In  the  case  of  public  utility  companies, 
however,  additional  capital  is  a  continu¬ 
ing  requirement  which  never  ends.  This 
is  due  to  several  factors,  including  (a) 
the  very  large  investment  in  proportion 
to  gross  revenue,  as  previously  ex¬ 
plained;  (b)  the  constant  enlargement  of 
the  .service  with  the  community  growth 
and  increased  utilization  of  its  service, 
and  (c)  the  limitations  placed  by  public 
authorities  upon  the  charges  for  service, 
whereby  they  are  restricted  to  necessary 
operating  and  maintenance  expenses, 
plus  a  fair  return  upon  the  capital 
investment. 

Having  outlined  the  constant  neces¬ 
sity  for  large  capital  outlays  in  public 
utility  operations,  it  may  now  be  ap¬ 
propriate  to  discuss  the  character  of 
securities  and  the  methods  of  financing 
through  which  this  capital  is  usually 
obtained. 

Character  of  Security  Issues 

Capital  seeks  that  form  of  expression 
in  the  way  of  stock  and  bond  issues 
that  has  the  greatest  market  value.  In 
endeavoring  to  procure  capital  this 
principle,  which  is*  ever  at  work,  should 
not  be  underrated.  The  investor  who  is 
content  with  a  low  rate  of  interest  but 
wants  absolute  security  will  take  a  bond 
bearing  4  per  cent  or  5  per  cent  interest 
provided  that  there  is  back  of  his  in¬ 
vestment  a  large  equity.  The  investor 
who  desires  a  somewhat  larger  return, 
but  still  is  not  willing  to  run  a  very  great 
risk,  will  buy  a  preferred  stock  entitled 
to  5  per  cent,  6  per  cent  or  7  per  cent 
preferential  dividends,  provided  that 
there  be  some  etjuity  back  of  his  invest¬ 
ment,  as  evidenced  by  earnings  in  excess 
of  the  preferred  dividend  require¬ 
ments.  Finally,  there  is  that  class  of  in¬ 
vestor  who  is  willing  to  take  a  chance 
for  larger  profits.  The  saving  that  is  due 
to  the  application  of  this  principle  of 
classification  benefits  the  holder  of  the 
equity  and  belongs  to  him  as  a  matter 
of  right. 

Prominent  among  the  factors  that 
have  contributed  to  the  rapid  and  healthy 
growth  of  the  utility  industry  has  been 
the  so-called  holding  companies.  With 
the  development  of  engineering  skill 
and  improved  mechanical  equipment, 
great  advance  has  been  made  in  the 
efficient  production  of  electric  energy 


and  gas,  in  large  quantities,  and  in  their 
transmission  over  long  distances  over 
wires  or  through  pipe  lines.  All  this  has 
tended  to  development  of  larger  and 
larger  units  of  both  gas  and  electric  pro¬ 
duction.  As  these  production  units  have 
exceeded  in  capacity  the  demands  of 
the  community  in  which  they  are 
located,  it  has  been  possible  to  extend 
the  transmission  of  their  product,  and 
many  of  these  big  producing  units  have 
been  interconnected  into  large  systems, 
providing  flexible  supplies  of  power  and 
heat  over  vast  areas.  The  financing  re¬ 
quired  for  such  large  developments  has, 
however,  far  exceeded  the  resources  of 
the  cities  and  communities  supplied,  and 
recourse  therefore  had  to  be  taken  to 
the  principal  money  markets  of  the  coun¬ 
try  and  the  world,  and  to  collect  and  in¬ 
vest  capital  in  such  large  aggregate  sums 
has  necessitated  concentration  of  man¬ 
agement  and  engineering  abilities  and 
financial  resources.  This  need  has  been 
provided  adequately  by  the  holding 
companies.  _ 

Two  New  Utility  Offerings 
Made 

Financing  for  a  subsidiary  company 
of  the  Public  Service  Companyiof  North¬ 
ern  Illinois  was  announced  this  week 
with  the  offering  of  an  issue  of  Public 
Service  Subsidiary  Corporation  5^  per 
cent  debentures,  series  A,  due  January 
1,  1949,  amounting  to  $6,000,000.  This 
is  the  second*  issue  of  this  nature  of  a 
Chicago  organization  which  has  been 
offered,  an  issue  of  $20,000,000  Com- 
•monwealth  Subsidiary  Corporation,  a 
subsidiary  of  Commonwealth  Edison 
Company,  having  been  sold  in  August 
of  last  year.  The  corporation  (all  of 
whose  stock,  except  directors’  qualifying 
shares,  is  owned  by  the  Public  Service 
Company  of  Northern  Illinois)  was 
formed  in  December  of  1926  to  take 
over,  hold  and  manage  securities  and 
other  assets  then  owned  by  the  parent 
company.  These  securities  and  other 
assets  had  been  acquired  by  the  Public 
Service  Company  of  Northern  Illinois 
from  time  to  time,  but  did  not  strictly 
constitute  a  part  of  its  business  as  a 
public  utility  operating  company  and  it 
was,  therefore,  considered  advisable  to 
transfer  such  assets  to  a  subsidiary  com¬ 
pany  whose  sole  purpose  would  be  the 
retention  and  management  of  the  assets. 
The  investments  of  the  Public  Service 
Subsidiary  Corporation  range  from  sub¬ 
stantial  holdings  in  the  stock  of  other 
utility  companies  to  companies  whose 
consumption  of  electric  energy  will 
stimulate  the  business  of  the  parent 
company. 

The  International  Superpower  Cor¬ 
poration  made  an  offering  of  50,000 
shares  of  capital  stock  at  $51^  per  .share. 
This  organization  was  formed  last 
September  for  the  purpose  primarily  of 
investing  and  dealing  in  .securities  of 
public  utility  operating  and  holding 
companies,  particularly  those  interested 
in  generation,  transmission  or  sale  of 
electric  energy.  The  capitalization  con¬ 
sists  of  500,000  no-par  shares. 
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Courtright  Wins  Co-operation  Award 


James  H.  McGraw  Medal  and  Purse  for  1928  Awarded  to 
San  F'rancisco  Man  for  Contribution  Made  to 
“Through-the-Dealer  Plan” 


Henry  H.  courtright,  presi¬ 
dent  and  manager  of  the  Valley 
Electrical  Supply  Company  of  Fresno, 
Calif.,  is  the  recipient  of  the  James  H. 
McGraw  medal  and  purse  for  co-opera¬ 
tion  for  1928.  Presentation  was  made 
at  a  luncheon  arranged  this  w’eek  by 
the  California  Electrical  Bureau  and 
officially  sponsored  by  the  San  Francisco 
Electrical  League,  Pacific  Coast  Elec¬ 
trical  Association,  Pacific  Coast  Elec¬ 
trical  Jobbers’  Association  and  the  Light 
and  Power  Association. 

The  following  citation  was  made  in 
connection  with  the  presentation  of  the 
medal : 

Henry  H.  Courtright,  president  and  man¬ 
ager  of  the  Valley  Electrical  Supply  Com¬ 
pany  of  Fresno,  Calif.,  a  subsidiary  of  the 
San  Joaquin  Light  &  Power  Corporation, 
established  for  the  purpose  of  building  res¬ 
idence  load,  adopted  as  a  fundamental  the 
principle  that  existing  agencies  should  be 
utilized  in  the  upbuilding  of  an  effective  re¬ 
tail  electrical  trade.  He  believed  that  it 
would  best  serve  the  public  and  the  industry 
to  promote  and  develop  the  household  appli¬ 
ance  business  on  a  basis  attractive  and 
profitable  to  merchants  now  engaged  in  it. 
He  was  unwilling  to  attempt  to  force  sales 
by  artificial  or  arbitrary  trade  dominance 
by  a  public  utility,  working  naturally  with 
the  prime  motive  of  increasing  the  con¬ 
sumption  of  electricity  and  only  incidental 
consideration  for  the  economic  soundness  of 
its  merchandising  policies  as  they  affect 
competing  outlets.  He  approached  the  prob¬ 
lem  recognizing  that  there  is  a  pioneering 
period  in  the  early  life  of  each  important 
a|)pliance  when  money  and  effort  must  be 
invested  in  educational  promotion  in  order 
to  popularize  it  more  quickly.  Because 
the  regular  merchant  looks  upon  this  as  a 
period  of  experimental  development  it  be¬ 
comes  necessary  for  the  power  company  to 
bear  the  burden  of  expense  to  the  point 
where  it  has  won  sufficient  public  accept¬ 
ance  to  be  salable  by  ordinary  merchan¬ 
dising  methods.  He  accepted  also  the 
I)remise  that  the  life  load  value  of  an  appli¬ 


ance  sold  into  the  home  justifies  a  definite 
expenditure  to  secure  the  business. 

Acting  on  this  theory,  he  entered  into  a 
contract  with  the  San  Joaquin  Light  & 
Power  Corporation  whereby  a  definite  com¬ 
pensation  was  to  be  paid  for  each  kilowatt 
of  load  sold  onto  the  system  through  the 
efforts  of  the  Valley  Electrical  Supply 
Company.  He  established  a  “through-the- 
dealer  plan.”  under  which  the  Valley  com¬ 
pany  entered  into  a  promotional  relationship 
with  some  ninety-odd  retail  dealers  selling 


H.  H.  Courtright 


electrical  appliances  within  the  territory 
served  by  the  San  Joaquin  system.  The 
income  derived  from  the  parent  company 
was  to  be  applied  to  increasing  the  sales 
of  these  dealers  through  advertising,  dem¬ 
onstrating  and  other  measures  of  promotion 
and  co-operation. 

As  a  result  of  four  years  of  this  activity, 
the  average  annual  domestic  consumption 
of  electricity  on  the  San  Joaquin  system 
has  been  increased  from  442  in  1923  to 
appro.ximately  742  in  1928,  and  the  average 
sales  of  appliances  per  customer  has  been 
raised  to  the  high  figure  of  approximately 
$35  in  1928.  The  power  company  is  paying 
no  more  than  the  average  for  other  classes 


of  business  and  is  receiving  a  high  rate  of 
return  per  kilowatt.  Dealers  have  been 
increasing  their  sales  at  the  rate  of  20  per 
cent  a  year.  Jobbers  and  manufacturers 
are  receiving  a  steadily  increasing  volume 
of  business.  And  the  entire  appliance  trade 
has  been  brought  to  a  high  degree  of 
stability  and  prosperity,  with  trade  relations 
immeasurably  improved.  So  conspicuous 
has  been  the  success  of  this  “through-the- 
dcaler  plan”  that  it  has  received  the  official 
indorsement  of  the  California  Association 
of  Electragists.  It  is  being  widely  discussed 
throughout  the  country  and  watched  with 
increasing  interest  by  electrical  men. 

Through  his  personal  initiative  and 
leadership  in  conceiving,  organizing  and 
operating  this  co-operative  system  of  mer¬ 
chandising,  Mr.  Courtright  has  made  a  valu¬ 
able  contribution  to  the  advancement  of 
practical  co-operation  in  the  electrical  indus¬ 
try,  for  he  is  aiding  in  the  solution  of  one 
of  the  industry’s  most  difficult  problems. 
Therefore  the  judges  have  awarded  to  Mr. 
Courtright  the  medal  and  purse  for  co-oper¬ 
ation  for  1928  given  under  the  James  H. 
McGraw  award. 

The  committee  of  judges  which 
awarded  the  medal  to  Mr.  Courtright 
consisted  of  W.  W.  Freeman,  George  E. 
Callinan,  James  R.  Strong  and  S.  L 
Nicholson.  The  committee  of  awards 
consisted  of  W.  W.  Freeman,  H.  B. 
Crou.se,  W.  E.  Robertson,  L.  K.  Com¬ 
stock,  F.  M.  Feiker  and  Earl  White- 
home.  _ 

Ten  per  Cent  Increase  in 
Construction  Contracts 

Contracts  awarded  during  1928 
amounted  to  $3,578,585,0(K),  an  in¬ 
crease  of  10  per  cent  over  those  reported 
for  1927,  according  to  data  collected 
throughout  the  year  by  the  Engineering 
Xcu's-Record. 

The  greatest  increase  in  the  annual 
volume  of  contracts  that  were  awarded 
was  recorded  for  commercial  buildings, 
the  value  of  these  projects  during  1928 
exceeding  the  1927  volume  by  about 
$227,000,000.  Other  increases  were  re¬ 
ported  by  the  water-works  group,  in¬ 
creasing  by  about  $46,000,000;  indus¬ 
trial  buildings  about  $68,000,000,  streets 
and  roads  about  $90,000,0(X). 


Wilue  of  Contracts  by  Sections  in  the  United  States  and  Total  for  Canada,  December,  1928 

Thou.<(ands  of  dollars  (-000  omitted) 


\ew  i 

Kngland 

Middle 

.\tlantic 

.South 

Middle 

West 

West  of 
Mississippi 

Far  West 

United  i 
States 
Dec.,  1928 

United  | 
States  j 

Year  1928  ' 

Canada 

Water-works . 

$230 

$5,369 

$14 

$794 

$1,305 

$257 

$7,969 

$99,442 

$1,512 

Sewers . 

250 

305 

632 

2,292 

1,371 

1,246 

6.096 

100,732 

3,772 

MridKes . 

25 

2,460 

4,613 

1,410 

2,066 

77 

10,561 

130,203 

7,795 

Kxeavations,  drainage,  etc . 

178 

4,530 

58 

4,766 

37,734 

6,432 

.Streets  and  roads . 

235 

4,532 

2,539 

2,942 

8,632 

4,271 

23,151 

615,279 

23,158 

Industrial  buildings . 

2,967 

6,417 

1,246 

10,236 

2,377 

1,672 

24,915 

355,187 

'27,750 

'  'ommercial  buildings . 

9,020 

42,815 

5,082 

22,750 

18,143 

20,462 

118,272 

1,859,418 

66,999 

341 

1,994 

2,748 

523 

256 

354 

22 

3,490 

37,787 

69.815 

Unclassified . 

205 

9,402 

10,352 

14,772 

308 

310,775 

38. 1 46 

^  tpcember,  1 928* . 

13,273 

19,947 

21,650 

222,242 

66,640 

147,593 

134,125 

1,383,111 

24,051 

17,984 

30,049 

290,525 

51,210 

53,751 

66,727 

809,463 

53,550 

28,373 

237,097 

306,029 

377,844 

N'ovember,  1928t . 

36,245 

99,950 

537,733 

30,509 

25,343 

'i'otal  year  1928 . 

335,511 

3.578.585 

175,564 

'1  otal  year  1927 . 

*Four  weeks.  fFtve  weeks. 

234,274 

988,994 

290,465 

775,955 

593,417 

370,661 

3,253,766 

180,763 
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Market  Conditions 
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SIZING  up  the  market  possibijities  for  1929,  electrical  equipment 
producers  are  highly  optimistic.  Current  buying  is  above  the 
average  for  the  opening  weeks  of  a  new  year.  The  power  com¬ 
panies  have  much  replacement  and  new  buying  in  contemplation  and 
in  many  sections  are  buying  quite  heavily  at  present.  The  railroads 
have  huge  programs  mapped  out  for  the  year  and  industrial  demand, 
according  to  current  surveys  of  the  manufacturing  industries,  will 
show  steady  growth  in  all  hut  a  few  branches. 

In  New  England  and  the  Eastern  district  several  substantial  cen¬ 
tral-station  orclers  are  recorded.  In  the  latter  area  this  business  is 
larger  than  for  some  months.  Meter  and  accessory  business  has  also 
revived.  The  Southeast  reports  satisfactory  day  to  day  business  with 
few  outstanding  orders. 

Industrial  and  railroad  demands  are  giving  rise  to  substantial 
orders  in  the  Middle  West  and  the  St.  Louis  districts.  Current  power 
company  needs  are  also  substantial. 

.Miscellaneous  construction  and  other  demands  are  keeping  the 
volume  of  business  on  the  Pacific  Coast  at  a  level  somewhat  above 
the  average.  Prospects  are  for  an  exceedingly  active  year  both  in 


the  Northern  and  Southern  areas. 


S tro tuj  Central-Station 

Demand  in  Eastern  District 

Business  is  maturing  in  heavy  volume 
in  the  Eastern  district,  with  prime 
movers  and  affiliated  eciuipment  in 
strong  demand.  Incjuiries  are  keeping 
pace  with  orders  and  immediate  future 
commitments  appear  certain.  Central- 
station  buying  is  reaching  a  higher  level 
than  for  several  months  past.  A  New 
h'ngland  central  station  has  placed  a 
contract  with  a  Pennsylvania  manufac¬ 
turer  for  three  35,()0()-kw.  generator 
sets  and  accessory  apparatus  to  cost 
$1,90().()(K).  A  power  company  in  Mon¬ 
tana  has  ordered  two  25.00()-kw.  water¬ 
wheel  generators  from  the  .same  tnaker, 
costing  $4()(),()(M).  A  .New  York 
manufacturer  reports  an  order  from  a 
plant  in  New  Jersey  fora  75()-kw.  turbo¬ 
generator  unit,  approximating  $25,000. 
Transformer  account  is  again  coming 
into  its  own  after  an  inactive  period  and 
a  New  Jersey  central  station  has  given 
a  commitment  for  four  30.(M)0-kw.  units 
at  a  cost  of  $750.(M)0.  .*\  northern  New 
York  utility  company  has  placed  an 
order  for  transformers  to  cost  $30,000. 

With  a  lagging  demand  for  meters 
and  accessories  for  several  months,  im¬ 
mediate  revival  in  buying  can  now  be 
recorded.  .As  a  forerunner  to  what  is 
ahead,  a  metropolitan  central  station  has 
l)laced  an  order  for  meters  to  cost  $30,- 
(K)0.  According  to  one  manufacturer, 
the  call  for  motors  is  a  little  slow,  with 
the  majority  of  sales  for  units  of  low 
horsei)ower  rating,  while  another  maker 
says  that  improvement  in  motor  demand 
is  noted  and  that  an  early  volume  of 
.sales  are  on  the  way.  Fractional-horse- 
power  units  are  securing  better  interest 
and  such  motors  for  refrigeration  and 
oil  burner  installations  are  developing 
sizable  account.  A  maker  of  motion- 
picture  etjuipment  has  placed  an  order 
for  fractional-horsepower  motors  to  a 
^um  of  $30.0(K). 


Marine  business  continues  to  expand 
and  prospects  are  highly  encouraging. 
'I  he  Ward  Line  has  placed  a  contract 
for  electrical  equipment  for  two  new 
turbine-electric  liners.  The  Panama- 
Pacific  Line  will  equip  a  passenger  ves¬ 
sel  to  he  built  by  the  Newport  News 
Shipbuilding  &  Dry  Dock  Company, 
Newport  News,  Va.,  with  electric  drive. 
Railway  business  is  another  promising 
factor  in  the  heavy  equipment  market 
and  good  business  is  expected  from  this 
quarter  in  the  near  future.  A  manufac¬ 
turer  of  isolated  electric-lighting  plants 
for  farm  and  rural  service  reports  good 
sales  and  increasing  inquiries.  Con¬ 
struction  projects  are  as  follows: 

The  Eastman  Ko<lak  Company,  Roch¬ 
ester,  N.  Y.,  will  build  an  addition  to  cost 
$200,000.  The  .American  Cyanamid  Com¬ 
pany,  New  A’orlc,  has  purchased  lands  at 
Plant  City.  Fla.,  and  contemplates  a  min¬ 
ing  and  refining  plant  to  cost  $350,000.  The 
Ludlum  Steel  Company,  Watervliet,  N.  Y., 
plans  an  addition  tocost  $1(K),000.  The  Singer 
Ice  Company,  Newark,  N.  j'.,  will  build  an 
addition  to  cost  $65, (KK).  The  Bundle 
Manufacturing  Company,  Milwaukee,  Wis., 
will  build  a  plumbing  equipment  manufac¬ 
turing  plant  at  Camden,  N.  J..  to  cost 
$1,00(),(KM).  The  Consolidated  Instrument 
Company  of  America,  Ltd.,  New  York,  will 
build  an  addition  to  the  plant  of  its  affili¬ 
ated  organization,  Julian  L.  Friez  &  Sons, 
Baltimore,  Md..  to  cost  $100,0(K).  The 
Lehigh  &  Wilkes-Barre  Coal  Company, 
Wilkes-Barre.  Pa.,  has  approved  electrifica¬ 
tion  of  its  plant  at  Green  Mountain,  Fa. 
The  .American  Car  &  Foundry  Company, 
Berwick,  Pa.,  will  build  an  addition  to  cost 
$90,000.  I.  Fischman  &  Sons,  Philadelphia, 
will  build  a  factory  for  the  manufacture  of 
soda  fountains,  etc.,  to  cost  $350,000.  The 
-Aluminum  Company  of  America,  Pitts¬ 
burgh,  will  build  a  mill  at  -Alcoa,  near 
Knoxville,  Tenn.,  to  cost  $2,000,000.  The 
Pittsburgh  Plate  Glass  Company.  Pitts¬ 
burgh,  plans  a  branch  plant  at  El  Segundo, 
near  Los  -Angeles,  Calif.,  to.  cost  $1,0()0,000. 
The  South  Beaver  Clay  Protlucts  Company, 
Beaver  Falls,  Pa.,  plans  a  sewer  pipe  man¬ 
ufacturing  plant  at  Negley,  Pa.,  to  cost 
$100,000.  Harrisburg,  Pa.,  plans  an  orna¬ 
mental  lighting  system.  Glenn  L.  Martin 


Company,  Cleveland,  plans  an  aircraft  plant 
at  Baltimore,  Md.,  to  cost  $1,200,0(X).  The 
Department  of  Commerce,  Washington, 
will  receive  bids  until  Jan.  28  for  electric 
airway  beacons  for  the  Evansville-Lafayette 
section  of  the  Atlanta-Chicago  airway 
(Proposal  20,390).  The  General  Purchas¬ 
ing  Officer,  Panama  Canal,  Washington,  is 
asking  bids  until  Feb.  1  for  cable,  wire, 
switches,  electric  insulation,  batteries,  tele¬ 
phone  cords,  etc.  (Panama  Schedule 
1933.) 

N eu'  F^ngland  Buying 
H  ell  Sustained 

Well-sustained  buying,  considering 
this  time  of  the  year,  is  reported  in  the 
New  Fmgland  district.  Inquiries  and 
negotiations  are  demanding  considerable 
attention,  with  power  development 
e(|uipment  foremost  in  interest.  Large 
contracts  for  northern  New  England 
power  equipment  amounting  to  over 
$1,000,000  will  soon  he  aw'arded  and 
bids  are  in  for  several  northern  New 
F'ngland  large  line  equipment  projects. 
Small  motor  sales  are  numerous  in 
small  lots  and  went  up  over  $40,(XK)  for 
one  manufacturer,  and  another  reports 
the  sale  of  a  number  of  large  motors 
ranging  up  to  200  hp.  An  order  for  syn¬ 
chronous  motors  with  control  amounting 
to  over  $4,500  also  was  reported.  In¬ 
dustrial  electric  heating  furnaces  are  at¬ 
tracting  attention  and  much  interest  is 
reported  among  machine  tool  manufac¬ 
turers.  In  the  opinion  of  one  manufac¬ 
turer  this  business  has  practically 
doubled  in  this  district  as  compared  with 
last  year.  A  survey  of  merchandising 
activities  in  this  district  shows  that  ap¬ 
pliance  sales  during  the  past  year  gained 
appreciably,  with  ranges,  refrigerators 
and  heaters  making  marked  gains.  Con¬ 
struction  projects  are  as  follows: 

The  Litchfield  Electric  Light  &•  Power 
Company,  Litchfield.  Conn.,  will  build  a 
transmission  line  to  Harw’inton,  Conn.,  and 
install  a  local  commercial  system  to  cost 
$35,000. 

Business  Satisfactory  with 
Good  Inquiries  in  Southeast 

A  reasonably  satisfactory  volume  of 
business,  with  few  orders  of  any  par¬ 
ticular  size  but  a  large  number  of  in¬ 
quiries,  is  reported  for  the  Southeast. 
A  power  company  in  the  western  portion 
of  the  territory  ordered  pow'er  trans¬ 
formers  and  switching  equipment  ap¬ 
proximating  $90,(X)0.  Another  power 
company’s  switching  equipment  orders 
totaled  $11,100  for  air  brake  switches 
and  $8,6fM)  for  disconnect  switches.  -A 
Georgia  company  ordered  metering 
equipment  aggregating  $5,400,  while  an 
Alabama  central  station  placed  an  order 
for  3(M)  watt-hour  meters.  Some  other 
power  company  orders  were  for  $5,806 
in  poles  and  pole  line  materials  and 
$5,760  in  distribution  and  street  lighting 
transformers.  Some  orders  in  imme¬ 
diate  prospect  are  for  “white-way  ” 
equipment  on  a  replacement  job  in  .i 
north  Georgia  town,  which  equipmeid 
will  approximate  $S,0(X),  and  $5,()00  in 
disconnect  switches  for  three  substation 
jobs  in  Georgia.  Electrical  equipment 
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amounting  to  approximately  $100,000 
for  a  substation  job  in  North  Carolina 
also  is  in  prospect.  A  new  paper  mill 
in  Alabama  has  ordered  switching 
equipment  amounting  to  $35,000,  while 
another  similar  mill  in  the  same  state 
ordered  motor  equipment  to  the  extent 
of  $4,000.  A  cotton  mill  in  Georgia 
ordered  safety  switches  aggregating 
$5,000  and  panelboards  costing  $6,000 
were  ordered  for  an  office  building  being 
constructed  in  Atlanta.  Construction 
projects  are  as  follows: 

The  Virginia  Public  Service  Company, 
Charlottesville,  Va.,  will  build  a  transmis¬ 
sion  line  at  Frankford,  Rainelle,  W.  \'a., 
and  vicinity.  Danville,  Va.,  plans  a  flood 
lighting  system  and  beacon  lamps  at  the 
proposed  municipal  airport.  The  Oliver 
King  Sand  &  Lime  Company,  Knoxville, 
Tenn.,  plans  extensions  to  cost  $85,000. 
The  Carolina  Power  &  Light  Company, 
Raleigh,  N.  C.,  has  contracted  to  supply 
power  at  the  rayon  mill  of  the  American 
Enka  Corporation  near  Asheville,  X.  C., 
and  will  extend  lines  and  install  a  sub¬ 
station.  The  Mississippi  Utility  Company, 
Jackson,  Miss.,  plans  a  hydro-electric 
power  plant  on  the  Chunky  River,  to  cost 
$200,000.  The  Goodyear  Tire  &  Rubber 
Company,  Akron,  Ohio,  has  asked  bids  on 
a  general  contract  for  initial  unit  of  a  mill 
at  Gadsden,  Ala.,  to  cost  $2,000,000.  The 
Louisville  &  Nashville  Railway  Company, 
Louisville,  Ky.,  plans  a  car  and  locomotive 
shop  at  Mobile,  Ala.,  to  cost  $325,000. 
The  Stringer  Brothers  Company,  Gadsden. 
Ala.,  plans  an  addition  to  its  plumbing  spe¬ 
cialty  manufacturing  plant  to  cost  $100,000. 
The  .Alabama  Power  Company.  Birming¬ 
ham,  Ala.,  plans  a  hydro-electric  pow'er 
plant  on  the  Tallassee  River,  with  capacity 
of  84,000  kw.  to  cost  $15,000,000.  The 
Southern  Sugar  Company.  Clewiston,  Fla., 
plans  a  mill  at  Canal  Point,  Fla.,  to  cost 
$3,000,000. 

Good  Business  Expected 
in  St.  Louis  District 

The  volume  of  orders  and  inquiries 
coming  from  power  companies  indicate 
clearly  that  there  will  be  e.xceptionally 
good  spring  business  in  the  St.  Louis 
district.  Orders  of  contract  size  that 
were  placed  include  a  7,50()-kva.  trans¬ 
former  for  a  locai  power  company  cost¬ 
ing  $12,000,  a  lot  of  motors  for  drilling 
and  pumping  by  a  Western  oil  company 
costing  $10,000  and  two  75-kw.  gen¬ 
erators  with  a  switchboard  costing 
$4,000  for  an  ice  company.  Building 
operations  are  opening  up  in  good  shape 
and  several  contracts  have  been  placed 
for  wiring  and  fixtures,  including  the 
$45,(KX)  contract  for  the  electrical  equip¬ 
ment  of  a  new  e;xpress  building.  Orders 
for  stock  sizes  of  motors  and  trans¬ 
formers  are  coming  in  steadily  and  in 
good  volume.  Construction  projects  are 
as  follows: 

The  Parks  Aircraft,  Inc.,  St.  Louis,  will 
Ituild  an  aircraft  manufacturing  plant  near 
the  Parks  airport,  to  cost  $200, (KIO.  The 
'  Iklahoma  Gas  &  Electric  Company,  Okla¬ 
homa  City,  Okla.,  plans  a  group  of  fifteen 
■ubstations  to  cost  $350,000.  Anadarko, 
'  )kla.,  contemplates  a  municipal  electric 
ight  and  power  plant  and  waterworks  to 
<ost  $110,000.  The  Pine  Bluff  Heading 
'  ompany.  Pine  Bluff,  Ark.,  plans  an  addi- 
l  ion  to  its  cooperage  plant,  to  cost  $60,000. 
i  he  West  Texas  Utilities  Company,  Abi¬ 


lene,  Tex.,  will  build  additions  to  its  trans¬ 
mission  lines  totaling  25  miles,  to  cost 
$90,000.  The  Orange  Crush  Corporation, 
Chicago,  contemplates  a  beverage  plant  at 
Port  Arthur,  Tex.,  to  cost  $300,000.  The 
Abdow  Poultry  &  Produce  Company,  El 
Paso,  Tex.,  plans  a  cold  storage  and  re¬ 
frigerating  plant  and  packing  plant  to  cost 
$225,000. 

Many  Orders  Placed 
on  Pacific  Coast 

Manufacturers  on  the  Pacific  Coast 
report  many  fair-sized  orders,  such  as 
electric  welding  sets  and  motors  for 
steel  plants  and  oil  refineries  and  ore- 
treating  machinery  for  Me.xican  mines. 
Awards  for  the  week  include  one  for 
$21,384  for  a  Sacramento  street  lighting, 
$61,700  for  an  electric  crane  for  the 
Mare  Island  navy  yard  and  $14,450  for 
an  electric  crane  for  the  San  Diego 
naval  air  base.  Orders  included  two 
carloads  of  poles  for  a  Bakersfield  oil 
company,  wire  and  pole  line  material 
for  the  city  of  Gridley,  street  lighting 
cable  for  the  city  of  Sacramento,  one 
carload  of  poles  each  for  Fresno,  Napa 
and  St.  Helena  and  $13,000  worth  of 
tops  and  transformers  were  sold  to  a 
power  company.  Prospective  business 
includes  a  26-acre,  $1,(X)0,000  farm 
products  terminal  for  Sacramento,  a 
$3,000,000  bridge  to  connect  San  Diego 
and  Coronado,  a  $750.0(X)  hospital  for 
Pasadena  and  $1,000,000  for  new  build¬ 
ings  for  the  veterans’  home  at  Sawtelle. 
Street  lighting  installations  are  being 
planned  for  Salinas  and  Oakdale.  The 
California  state  budget  for  1920-30  in¬ 
cludes  nearly  $3,500,(X)0  for  extensions 
and  alterations  to  hospitals.  The  new 
year  has  been  featured  by  greatly  in¬ 
creased  activity  among  electrical  con¬ 
tracts.  Building  construction,  however, 
dropped  considerably  during  1928,  the 
totals  being  $101,678,768  for  Los  An¬ 
geles,  $37,766,731  for  San  Francisco 
and  $19,596,240  for  Oakland,  as  com¬ 
pared  with  1927  totals  of  $123,027,139, 
$47,032,848  and  $20,794,669  respectively. 

The  awards  of  contracts  for  furnish¬ 
ing  equipment  for  the  $5,000,000 
.Shuffleton  steam  plant  at  Renton,  near 
.Seattle,  which  is  being  built  by  Stone  & 
Webster  for  the  Puget  Sound  Power  & 
Light  Company,  announced  last  week, 
include  a  35.000-kw.  main  turbine,  a 
2,500-kw.  auxiliary  turbine,  a  40,(X)0- 
sq.ft.  condenser,  a  boiler  and  a  super¬ 
heater,  water  walls  for  boilers,  boiler 
feed  pumps  and  evaporators.  Orders 
reported  for  motors  were  small  and  scat¬ 
tered.  Specifications  are  out  for  motors 
and  equipment  for  a  planing  mill  at 
Anacortes,  W  ash.,  for  the  E.  K.  W’ood 
Lumber  Company  and  for  a  lumber 
mill  of  the  McCormick  Lumber  Com¬ 
pany  at  Port  Gamble.  Wash.,  the  latter 
involving  between  $60,000  and  $70,000 
in  motors,  apparatus  and  mill  machin¬ 
ery.  Early  this  spring  the  town  of  Cen- 
tralia,  W’ash.,  will  vote  on  a  $1,000,000 
bond  issue  to  cover  the  cost  of  con¬ 
structing  a  municipal  hydro-electric 
plant,  for  which  preliminary  details  have 
been  completed.  The  construction  of  a 
33-block  area  distribution  system  to 


serve  the  business  district  is  proposed  in 
Aberdeen.  W’ash.  The  Pacific  States 
Pulp  &  Paper  Company,  of  Aberdeen,  is 
planning  a  $1,000,0(X)  pulp  mill  at  Priest 
River,  Idaho.  Construction  projects 
are  as  follows : 

The  Real  Estate  Investment  Company. 
Glendale,  Calif.,  will  install  a  floodlighting 
system  and  beacon  lamps  at  its  airport  to 
cost  $200,000.  The  Columbia  Steel  Com¬ 
pany,  Pittsburg,  Calif.,  will  build  a  tin 
plate  mill  to  cost  $2,000,000.  The  Salvador 
Castorina  Company,  Cucamonga,  Calif., 
will  build  additions  to  its  extraction  and 
distilling  plant  to  cost  $200,000.  Pitts¬ 
burg,  Calif.,  plans  extensions  in  fire  and 
police  signal  alarm  systems.  Fairfield, 
Calif.,  plans  a  municipal  electric  light  and 
power  plant.  The  Los  Angeles  Gas  & 
Electric  Company,  Los  Angeles,  plans  im¬ 
provements  in  its  electric  plant  and  system, 
including  substations,  and  underground 
lines,  to  cost  $1,000,000.  The  Pacific  Coast 
Steel  Company,  South  San  Francisco. 
Calif.,  will  build  an  addition  to  cost  $450,- 
000.  The  Santa  Maria  Refrigerating  Com¬ 
pany,  Santa  Maria,  Calif.,  will  build  an 
addition  to  its  ice  and  refrigerating  plant  to 
cost  $35,000.  Fresno  and  San  Jose,  Calif., 
plan  ornamental  lighting  systems  with 
underground  conduit  systems.  The  Stmth- 
ern  Oregon  Sales  Company,  Medford,  Ore., 
plans  an  addition  to  the  cold  storage  and 
refrigerating  plant,  and  fruit  packing  house, 
to  cost  $100,000.  The  .Associated  Furniture 
Manufacturers,  Portland,  Ore.,  plan  a  ply¬ 
wood  plant  near  .Aberdeen,  W^ash.,  to  cost 
$200,000.  The  Pacific  Straw  Paper  & 
Board  Company,  Longview,  Wash.,  con¬ 
templates  a  plant  unit  to  cost  $100,000.  The 
Great  Northern  Railroad  Company.  St. 
Paul,  Minn.,  plans  additions  to  its  shops 
at  White  Fish,  Mont.,  to  cost  $80,000.  The 
Great  W’estern  Sugar  Company,  Denver, 
Colo.,  plans  a  beet  sugar  mill  at  W’heatland, 
W’yo.,  to  cost  $750,(XX).  Plioenix,  Ariz., 
and  Pueblo,  Colo.,  plan  ornamental  lighting 
systems.  Charles  V’iestenz,  Loveland,  Colo., 
and  associates  will  build  a  light  and  pouer 
plant  at  Delta,  Colo.,  to  cost  $50,000. 

Most  Sections  of  Middle  JV est 
Report  Good  Business 

W’hile  an  apparent  lag  is  noticeable 
in  some  lines,  the  general  volume  of 
business  transacted  is  appreciably  large 
and  well  diversified  in  the  Middle  W'est 
district.  Yearly  reports  now  being  pub¬ 
lished  indicate  a  satisfactory  year  in 
practically  all  industries  with  a  remark¬ 
able  advancement  in  a  few.  An  enor¬ 
mous  amount  of  capital  is  scheduled  for 
expenditure  by  the  various  railroad  com¬ 
panies.  one  W’estern  road  alone  appro¬ 
priating  $25,00(),()(M)  for  new  eejuipment 
in  addition  to  $21,000,000  for  comple¬ 
tion  of  work  now  in  progress.  The 
automotive  industry  continues  to  pros¬ 
per  with  an  increase  in  employment. 
The  steel  industry  is  in  excellent  shape 
and  the  various  utility  companies  are 
preparing  to  supply  the  anticipated  in¬ 
crease  in  demand  for  service.  Consid¬ 
erable  purchasing  of  equipment  is  going 
on  and  among  the  interesting  orders 
placed  were  the  following:  Switching 
ecjuipment  and  transformers  valued  at 
$310,000,  250  10-kva.  pole  type  distribu¬ 
tion  transformers.  670  Thompson  meters 
of  5  to  1,200  amp.  capacity  and  50  cur¬ 
rent  transformers.  There  has  been  an 
excellent  demand  for  poles,  pole  line 
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hardware  and  insulators.  Jobbers’  sales 
are  normal.  Construction  projects  are 
as  follows; 

The  All-Metal  Products  Company, 
Wyandotte,  Mich.,  contemplates  a  plant 
addition  to  cost  $1(K),(KK).  Herry  Brothers, 
Inc.,  Detroit,  will  build  an  addition  to  its 
plant  factory  to  cost  $100,000.  The  Bent- 
son  Manufacturing  Company,  .Aurora.  Ill., 
plans  an  addition  to  its  filing  equipment 
manufacturing  plant,  to  cost  $175,000.  The 
Borden  Farm  Products  Company,  Chicago, 
plans  a  b<»ttling  plant  at  Forest  P’ark,  Ill., 
to  cost  $200,000.  Kenosha,  Wis.,  River 
Forest  and  La  Grange,  Ill.,  plan  orna¬ 
mental  lighting  systems.  The  Oil-O-Matic 
Heating  Corporation,  Bloomington,  Ill., 
plans  an  addition  to  its  fuel  oil  burner 
plant,  to  cost  $125,(XJO.  The  American 
Pneumatic  Carpet  Cleaning  Company,  Chi¬ 
cago,  plans  a  plant  to  cost  $85,000.  The 
Teletype  Corporation,  Chicago,  will  build 
a  i)lant  addition  for  the  manufacture  of 
automatic  telegraph  apparatus  to  cost  $230,- 
000.  Indianapolis,  Ind.,  plans  a  power 
plant  at  the  City  Hospital  to  cost  $450,000. 
The  Gramm  Motors  Company,  Delphos, 
( )hio,  ])lans  an  addition  to  its  motor  truck 
plant,  to  cost  $90,(X)0.  The  Crosley  Radio 
Corporation,  Cincinnati,  Ohio,  plans  a  fac¬ 
tory  to  cost  $5(M),0(K).  The  Xcbraska  Power 
Company,  Omaha,  Neb.,  plans  expansion. 


General  Electric  Orders  for 
1928  Increase  13  per  Cent 

Orders  received  by  the  General  Elec¬ 
tric  Company  during  the  year  1928 
amounted  to  $348,848,512,  compared 
with  $309,784,623  for  1927,  an  increase 
of  13  fter  cent,  (lerard  Swope,  president, 
has  announced.  The  orders  for  the  De¬ 
cember  quarter  totaled  $88,162,049,  as 
compared  with  $76,708,532  for  the  cor- 
respfniding  period  in  1927,  an  increase 
of  15  per  cent. 

Standard  Underground 
Announces  Staff  Changes 

The  Standard  Underground  Cable 
Company,  Pittsburgh,  Division  of  Gen¬ 
eral  Cable  Corporati(;»n,  announces  sev¬ 
eral  changes  in  its  sales  personnel  and 
in  branch  office  locations.  C.  J.  Marsh 
has  been  transferred  to  the  staff  of  the 
General  Cable  Corporation  to  supervise 
the  purchase  of  metals.  R.  S.  Hopkins 
has  l)een  appointed  manager  of  the  New 
York  office  and  O.  G.  Miller  has  been 
appointed  assistant  manager.  The  At¬ 
lanta.  Ga..  office,  formerly  a  sub-office 
of  Washington,  D.  C.,  has  lieen  made  a 
main  branch  sales  offi.ce  and  E.  B.  Hook, 
Jr.,  has  been  appointed  manager  and 
J.  A.  Peacock  district  manager.  The 
address  of  the  Atlanta  office  has  been 
changed  from  the  Candler  Building  to 
the  Healey  Building.  New  district  sales 
offices  have  been  opened  in  Birmingham. 
.Ala.,  and  Charlotte.  N.  C..  with  M.  L. 
Tice  and  W.  D.  Hampton  as  district 
managers,  respectively.  The  Birming- 


Metal  Markets  Quietest 
in  M onths 

The  holiday  lull  in  the  metal  mar¬ 
kets  arrived  three  weeks  late.  Scarcely 
any  business  at  all  has  been  done  in 
copper  and  zinc,  and  lead  and  tin  have 
also  been  in  much  less  demand  than 
normally.  Prices,  however,  have  been 


NEW  YORK  METAL 

MARKET  PRICES 

Jan.  9,  1929 

Jan.  16,  1929 

Cents  per 

Cents  per 

Pound 

Pound 

Copper,  electrolytic . 

16.75 

16.75 

Lead,  Am.  S.  &  R.  price 

6  65 

6.65 

Antimony . 

9.625 

9.50 

Nickel,  ingot.  . 

35 

35 

Zinc,  spot . 

6  70 

6.70 

Tin,  Straits . 

49.875 

■»9.  125 

Aluminum,  99  per  cent..  . 

24.30 

24.30 

Base  copper  wire  price  Jan. 

16.  1929, 

1 8}  cents. 

generally  firm,  for  the  volume  of  busi¬ 
ness  has  been  so  good  in  the  last  month 
or  two  that  producers  are  inclined  to 
welcome  a  breathing  spell.  There  is 
every  indication,  also,  that  consumption 
is  as  good  as  ever. 


ham  office  is  located  in  the  Watts 
Building  and  the  Charlotte  office  is  in 
the  First  National  Bank  Building.  The 
Chicago  office  has  been  removed  from 
the  Conway  Building  to  the  Bankers 
Building  and  the  St.  Louis  office  has 
been  changed  from  the  Arcade  Building 
to  the  Ambassador  Building.  E. 
Kerschner  was  transferred  to  the  Chi¬ 
cago  office  as  manager  of  that  territory 
and  H.  C.  Richardson  has  been  ap¬ 
pointed  manager  of  the  Washington 
office.  E.  J.  Pietzcker,  formerly  man¬ 
ager  of  both  the  Chicago  and  St.  Louis 
offices,  is  now  in  the  St.  Louis  office. 
Arthur  Z.  Barnes  has  been  appointed 
district  manager  at  Dallas,  Tex.,  with 
offices  in  the  Allen  Building.  This  is  a 
sub-office  of  St.  Louis.  George  C. 
Knowles.  Jr.,  has  been  appointed  sales¬ 
man  in  the  Pittsburgh  sales  office. 

Gamewell  Company  Expands 
Its  Operations 

By  the  acquisition  of  the  Holtzer- 
Cabot  Electric  Company  and  the  Har¬ 
rington  Seaberg  Corporation  the  Game- 
well  Company  of  Boston.  Mass.,  electric 
signal  system  manufacturer,  will  in¬ 
crease  its  volume  close  to  100  per  cent. 
The  combination  will  have  118.928 
shares  of  stock  outstanding,  represent¬ 
ing  all  capital  obligations.  This  com¬ 
pares  with  the  former  67.500  shares  of 
common  stock  and  1.000  management 
shares  outstanding.  Management  shares 
were  exchanged  for  14.000  common  and 
holders  of  81.500  shares  of  total  com¬ 
mon  were  privileged  to  subscribe  to  new 
stock  at  $70  in  the  ratio  of  one  to  three 


held.  An  absorption  of  27,167  shares 
was  thus  effected. 

Gamewell  and  Harrington  Seaberg 
employees  purchased  in  excess  of  10,000 
shares.  Net  earnings  of  the  three 
combined  companies  lor  the  six  months 
ended  Dec.  31  were  totally  estimated 
at  $478,197,  equivalent  to  $4.02  a  share 
under  the  new  capital  structure.  Earn¬ 
ings  are  fixed  at  this  rate  to  $8  a  share 
annually  on  the  stock,  which  is  receiving 
$5  a  share  annual  dividends.  The  con¬ 
solidated  balance  sheet  shows  current 
assets  about  $3,600,000  and  liabilities 
amounting  to  $240,000,  which  provides 
for  a  working  capital  of  $3,360,000. 

Wadsworth  Company  Holds 
Annual  Sales  Conference 

The  Wadsworth  Electric  Manufactur¬ 
ing  Company,  Covington,  Ky.,  held  its 
first  annual  sales  conference  on  Decem¬ 
ber  27,  28  and  29.  Every  Wadsworth 
sales  engineer  from  every  part  of  the 
country  was  present.  Some  time  was 
spent  in  reviewing  the  past  years  and 
the  sales  record  of  business  for  safety 
electric  switches  and  much  time  was 
given  to  the  planning  of  a  definite  sales 
program  for  the  coming  year. 


The  Westin'ghouse  Electric  & 
Manufacturing  Company  has  taken 
over  the  assets  of  the  R,  D.  Nuttall 
Company  as  of  January  1  and  will  carry 
on  the  operations  of  the  Nuttall  com¬ 
pany  as  a  branch  of  the  Westinghouse 
Electric  &  Manufacturing  Company. 
The  Nuttall  plant  will  be  known  as  the 
Nuttall  Works  and  the  product  will  be 
called  Westinghouse-Nuttall. 

The  General  Refractories  Com¬ 
pany,  104  South  Sixteenth  Street, 
Philadelphia,  has  changed  the  address 
of  its  Detroit  office  to  6-230  General 
Motors  Building.  The  office  will  con¬ 
tinue  to  be  in  charge  of  J.  L,  Graham. 

The  Wagner  E.lectric  Corpora¬ 
tion,  St.  Louis,  announces  a  new 
rubber-mounted  motor,  the  57RA,  a  new 
development  in  refrigeration  motors,  de¬ 
signed  and  developed  especially  for  the 
electric  refrigeration  industry. 

The  Trumbull  Electric  Manufac¬ 
turing  Company,  Plainville,  Conn., 
manufacturer  of  electrical  supplies,  has 
employed  the  following  additional  sales¬ 
men  :  C.  R.  Wood  to  travel  the  St. 
Louis  district :  F.  M.  Oglee  has  been 
appointed  in  Chicago  as  assistant  to 
S.  B.  Hallberg:  S.  B.  Storer  in  Cincin¬ 
nati  takes  the  place  of  E.  F'.  Storm,  who 
has  been  transferred  to  the  Philadelphia 
office,  and  W.  C.  Anderson  will  be  lo¬ 
cated  in  Pittsburgh,  effective  about 
February  1.  taking  the  place  of  F.  M. 
Buckley,  who  will  be  transferred  to 
New  York  City. 

The  General  Electric  Supply  Cor¬ 
poration,  New  York  City,  has  acquired 
the  Captial  Electric  Company,  Salt  Lake 
City,  Utah,  as  of  January  1,  192^1,  and 
the  Butte  Electric  Supply  Company. 
Butte,  Mont.,  as  of  November  1.  1928. 


Activities  of  the  Trade 

_ _ _ 
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The  new  company  will  have  its  head¬ 
quarters  in  Salt  Lake  City  and  will 
maintain  branches  at  Denver  and  Butte. 
Jacob  A.  Kahn  of  the  Capital  Electric 
Company  will  continue  as  president  and 
general  manager  of  the  new  organiza¬ 
tion,  John  J.  Cooper  will  be  manager 
of  the  Denver  branch  and  Ward  E. 
Graham  will  be  manager  of  the  Butte 
branch.  The  organization  will  operate 
throughout  Utah,  Idaho,  Nevada,  New 
Mexico,  Colorado,  Wyoming,  Montana 
and  South  Dakota, 

The  Northern  Equipment  Com¬ 
pany,  Erie,  Pa.,  has  appointed  Brad¬ 
shaw  &  Company,  530  Fourth  ^venue, 
Pittsburgh,  to  represent  the  “Copes” 
system  of  boiler  feed  control  in  the 
Pittsburgh  district.  Grant  D.  Bradshaw 
is  president  of  this  newly  organized 
firm,  which  is  to  specialize  in  power 
plant  and  steel  mill  equipment.  Mr. 
Bradshaw  was  formerly  president  of 
the  Andrews-Bradshaw  Company  until 
its  consolidation  with  the  Blaw-Knox 
Company  on  January  1,  1928.  During 
1928  he  was  manager  of  the  Andrews- 
Bradshaw  division  of  the  Blaw-Knox 
Company,  resigning  the  first  of  this 
year  to  organize  Bradshaw  &  Company. 

The  General  Electric  Company 
has  appointed  William  J.  Hanley  and 
Charles  K.  West  as  commercial  vice- 
presidents.  Mr.  Hanley  is  manager  of 
the  East  Central  district,  with  head¬ 
quarters  in  Cleveland,  and  Mr.  West  is 
manager  of  the  Atlantic  district,  with 
headquarters  in  Philadelphia. 

The  Black  &  Qecker  Manufac¬ 
turing  Company,  Towson,  Md.,  man¬ 
ufacturer  of  portable  electric  tools,  an¬ 
nounces  a  reduction  in  price  on  its  J-in. 
light  duty  drill  from  $28  to  $25. 

The  Four-Wheel  Drive  Auto 
Co.MPANY,  Clintonville,  Wis.,  manufac¬ 
turer  of  trucks,  announces  that  G.  D. 
Simonds,  formerly  with  the  Graybar 
Electric  Company  as  tool  sales  engi¬ 
neer,  is  now  sales  engineer  for  its  com¬ 
pany.  Mr.  Simonds  will  be  located  in 
New  York  City  and  will  devote  his  time 
to  the  development  and  sale  of  public 
utility  trucks,  winches,  derricks,  trail¬ 
ers,  etc. 

The  Electric  Machinery  Manu¬ 
facturing  Company.  Minneapolis, 
manufacturer  of  synchronous  motors 
and  vertical  alternators,  has  received 
orders  from  the  New  Cornelia  Copper 
Company,  Ajo,  Ariz.,  for  24  motors. 

The  Westinghouse  Electric  & 
Manufacturing  Company  announces 
that  R.  H.  Stevens  has  been  transferred 
to  its  Philadelphia  district  office,  where 
he  will  devote  his  efforts  to  the  promo¬ 
tion  and  sale  of  prime  mover  apparatus. 
Mr.  Stevens  was  formerly  located  at  the 
South  Philadelphia  works  of  the  com¬ 
pany  as  assistant  to  C.  G.  Ong,  manager 
of  small  turbine  sales. 

The  International  Combustion 
Engineering  Corporation.  200  Madi¬ 
son  avenue.  New  York  City,  announces 
that  its  subsidiary  the  F.  J.  Lewis  Man- 
ufaoturing  Company,  producer  of  coal 
tar  products,  will  hereafter  be  known  as 


the  International  Combustion  Tar  & 
Chemical  Corporation,  with  offices  at 
200  Madison  avenue.  New  York  City, 
and  2500  South  Robey  Street,  Chicago. 

The  Black  &  Decker  Manufac¬ 
turing  Company,  Tow.son,  Md.,  manu¬ 
facturer  of  portable  electric  tools,  has 
merged  with  the  Domestic  Electric 
Company,  7223  St.  Clair  Street,  Cleve¬ 
land,  Ohio,  manufacturer  of  fractional- 
horsepower  electric  motors. 

The  Union  Metal  Manufacturing 
Company,  Canton,  Ohio,  has  entered 
into  an  agreement  with  the  King  Com¬ 
pany  of  Sheffield,  Ala.,  manufacturer  of 
cast-iron  street  lighting  products,  to  sell 
all  of  its  products.  The  General  Elec¬ 
tric  Merchandise  Distributors’  Associa¬ 
tion  and  the  Graybar  Electric  Company, 
Inc.,  will  act  as  agencies  for  the  Union 
Metal  Manufacturing  Company  in  sell¬ 
ing  steel  and  iron  lighting  standards. 


Undervoltage  Device  with 
Time-Delay  Element 

Two  new  pieces  of  equipment  designed 
for  protection  against  failure  of  voltage 
in  power  circuits  after  a  suitable  in¬ 
terval  has  elapsed  have  been  introduced 
by  the  General  Electric  Company  under 
the  designations  MG-2  and  PF-2.  They 
are  adapted  to  trip  the  breaker  in  the 
circuit  only  after  a  suitable  time  in¬ 
terval  and  will  not  cause  interruption 
to  service  when  momentary  voltage  dips 
occur.  One  of  these  devices,  designated 
MG-2,  is  equipped  to  operate  in  con¬ 
junction  with  suitable  motor-operated 
mechanisms  and  is  available  for  use  on 
alternating-current  circuits  only.  It  has 
an  electrically  interlocked  switch  which 
is  so  connected  that  power  cannot  be 
turned  on  unless  the  protective  unit  is  in 
operative  condition.  It  is  especially 
adopted  for  motor  and  synchronous  con¬ 
verter  service  where  it  is  desired  to  have 
the  oil  circuit  breaker  open  when  voltage 
fails  or  drops  below  a  certain  per  cent 
of  normal  voltage  for  an  appreciable 
time. 

Each  device  contains  a  motor,  a 
helical  spring  and  a  gear  train.  In 
operation  the  motor  runs  and  keeps  the 
spring  compressed  through  the  gear 
train.  Upon  drop  of  voltage  the  spring 
reverses  the  motor  and  runs  the  gear 
train  in  the  opposite  direction.  If  the 
undervoltage  persists  the  travel  along 
the  gear  train  is  completed  and  the 
circuit  is  broken  by  means  of  a  tripping 
device.  The  PF-2  undervoltage  device 
is  of  the  solenoid  and  plunger  type,  with 
an  air  bellows  for  time  delay. 


Curtis  Lighting,  Inc.,  Chicago,  man¬ 
ufacturer  of  X-ray  reflectors,  has  intro¬ 
duced  three  new  fittings  to  be  used  with 
“Curtistrip,”  the  standardized  wiring 
device,  also  manufactured  by  it.  These 


Westinghouse  Electric  &  Manu¬ 
facturing  Company,  East  Pittsburgh, 
Pa.,  reports  that  one  of  the  largest  syn¬ 
chronous  motors  ever  built  was  recently 
shipped  from  the  East  Pittsburgh  works 
to  the  Columbia  Steel  Corporation  in 
Pittsburg,  Calif.  The  motor  has  a 
diameter  of  25  ft.  with  a  total  weight  of 
176,000  lb.  The  company  recently  made 
the  first  shipment  on  an  order  for  ten 
large  synchronous  motors  for  the  Du¬ 
Pont  Engineering  Company. 

The  Lincoln  Electric  Company, 
Cleveland,  manufacturer  of  “Line- 
Weld”  motors  and  “Stable-.Arc”  weld¬ 
ers,  announces  the  appointment  of 
J.  E.  Durstine  as  district  sales  repre¬ 
sentative  for  the  Southeast  with  head¬ 
quarters  at  Birmingham,  Ala.,  and 
H.  P.  Egan  has  been  appointed  for 
central  Ohio  with  headquarters  at 
Columbus,  Ohio. 


devices  have  been  designed  to  add 
greater  facility  to  the  many  adaptations 
of  "Curtistrip”  in  all  kinds  of  wiring 
installations.  One  is  a  service  box  de¬ 
veloped  to  meet  the  demands  for  fitting 
which  would  allow  larger  than  ^-in. 
conduit  to  be  connected  with  “Curtis- 
trips.”  It  is  provided  with  ^-in.  knock¬ 
outs  on  each  side  and  on  the  top  and 
bottom.  The  second,  which  is  a  re¬ 
ceptacle,  is  made  with  a  shade-holder 
groove  which  makes  it  adaptable  to  the 
X-ray  form  X  holder  and  all  standard 
shade  holders  for  porcelain  receptacles. 
The  third  attachment  allows  for  con¬ 
necting  ^-in,  BX  to  “Curtistrip”  at  any 
point. 

Compensator  with  High 
Interrupting  Capacity 

A  new  manual  starting  compensator 
with  high  interrupting  capacity  has  just 
been  announced  by  the  General  Elec¬ 
tric  Company.  It  is  particularly  ap¬ 
plicable  to  the  control  of  high-spieed 
squirrel-cage  motors,  including  all  two- 
and  most  four-pole  motors,  particularly 
those  driving  loads  on  relatively  high 
inertia  and  therefore  taking  high  in¬ 
rush  currents  and  requiring  considera- 
able  time  to  get  up  to  speed. 

Among  the  advantageous  features 
claimed  for  the  new  compensator  by  the 
manufacturer  are  ( 1 )  a  switch  design 
providing  wide  break  and  high  inter¬ 
rupting  capacity;  (2)  time-delay,  under¬ 
voltage  release,  preventing  shut-down  on 
brief  power  disturbances  and  assuring 
that  in  case  of  short  circuit  the  line 
protective  devices  will  open  first;  (3), 
contact  tips  of  standard  contactor  con¬ 
struction  and  action,  reducing  main- 
tainance  cost  to  a  minimum;  (4), 
cabinet  construction  of  case  for  wall 
mounting  with  ample  room  for  ready 
connections  and  access  to  all  parts. 


New  Equipment  Available 
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Patents 

Announced  by  U.  S.  Patent  Office 

C/JK _ _ _ 

(Issued  Dec.  25,  1928) 

17,171  (reissue).  Combined  Transformer 
AND  Conduit-Box  Cover  ;  A.  E.  Kitten- 
house,  Honeoye  Falls,  N.  Y.  App.  filed 
.May  1,  1926. 

1,696,226.  Protective  Svstem  for  Electric 
Cables  :  I).  Douohet,  Paris,  France.  App. 
filed  April  12,  1927. 

1,696,2.10.  Electrical  Pilotage;  J.  J.  Gil¬ 
bert,  I’ort  Washington,  N.  Y.  App.  filed 
June  30,  192.1. 

1,696,248.  Circuits  for  Synchronous 
.Motors  ;  E.  K.  .Morton,  Brooklyn,  N.  Y. 
App.  filed  April  6.  1927. 

1.696.265.  Acoustic  Device;  O.  E.  Buckley, 
Maplewood,  N.  J.  App.  filed  Nov.  29,  1926. 

1.696.266.  Elextrical  Testing  Device; 
J.  M.  Coote,  Elizabeth,  N.  J.  App.  filed 
July  25,  1922. 

1,696,276.  Multibreak  Electric  Sw’itch  : 
A.  C.  Kelie,  Canton,  Mass.  App.  filed 
April  1,  1925. 

1,696,289.  IhioTECTivE  Apparatus  and  Sys¬ 
tem  ;  J.  D.  Wood,  Wollaston,  Mass.  App. 
filed  July  24,  1925. 

1,696,296.  Multibreak  Elfxtric  Switch  ; 
W.  S.  Edsall,  Boston,  Mass.  App.  filed 
April  1,  1925. 

1,696,301.  Contact  Structure  for  Elix;- 
TRic  Switches;  T.  T.  Greenwood,  East 
Templeton,  Mass.  App.  filed  May  29,  1925. 
1,696.316.  Kail  Bond;  C.  G.  McCaulley, 
Jacksonville,  Pla.  App.  filed  Dec.  12,  1923. 
1,696,334.  Method  of  Te.sting  Storage 
Batteries  ;  H.  I.  Shire,  Detroit,  Mich. 
App.  filed  Sept.  16,  1920. 

1,696,340.  Distributor;  E.  A.  Bohlman, 
Chlcapo,  Ill.  App.  filed  July  11.  1924. 
1,696,348.  Electrical  Apparatus;  W.  R. 
Frampton.  I.,os  Angeles,  Calif.  App.  filed 
Aug.  1.  1922. 

1,696,416:  1,696,417.  Voltage  Regulator; 

D.  C.  Roberts,  Towaco  N.  J.  Apps.  filed 
Aug.  9  and  Sept.  3,  1927. 

1,696,455.  Circular-Sea m-Welding  Appa- 
RATtTS ;  W.  E.  Rupley,  Ixis  Angeles,  Calif. 
App.  filed  April  13,  1925. 

1,696,491.  Insulator  Rack  ;  W.  D.  Kyle, 
Milw'aukee,  Wis.  App.  filed  Sept.  24,  1923. 
1,696,495.  Electric  Applia.nce  ;  M.  J.  Mai¬ 
ling,  Grand  Rapids,  Mich.  App.  filed 
July  11,  1927. 

1,696,531.  Tekminal  Connection:  J.  H. 
Eaton,  Colby,  Kan.  App.  filed  Sept.  24, 
1927. 

1,696,544.  Signaling  System  or  the  Dike; 
N.  H.  Holland.  East  Orange,  N.  J.  App. 
filed  July  13.  1920. 

1,696,548.  Elextrically-Displayed  Writ¬ 
ing  Apparatus  ;  C.  Daurla,  New  York, 
N.  Y.  App.  filed  Sept.  21,  1926. 

1,696,568.  Batteuiy  Terminal;  F.  F.  Fogel, 
Hawarden,  Iowa.  App.  filed  July  6,  1926. 

1.696.570.  Oil  Switch;  J.  D.  Hilliard, 
Schenectady,  N.  Y.  App.  filed  March  30, 
1922. 

1.696.571,  1,696.572.  1,696,573.  Electric 

Switch  :  .1.  D.  Hilliard,  Schenectady,  N.  Y. 
Apps.  filed  Jan.  6,  1923,  Jan.  2.  1924.  and 
May  27.  1924. 

1.696.582.  Ei.rctric  -  Switch  -  Opetrating 
Mbcha.vism  ;  W.  K.  Rankin,  Schenectady, 
N.  Y.  App.  filed  Aug.  1,  1923. 

1.696.583.  (^ouPLiNG  E'OR  Eleictric  Circuits: 
H.  R.  Sargent  and  F.  C.  DeReamer, 
Bridgejxirt,  Conn.  App.  filed  May  10, 
1927. 

1,696,591.  System  of  Distribution:  \j.  F. 
Blume,  Pittsfield,  Mass.  App.  filed  June 
29.  1927. 

1.696,594.  Electric  Incandescent  T..amp: 
P.  O.  Cartun,  Cleveland  Heights,  Ohio. 
App.  filed  June  9.  1925. 

1,696.596.  Rf,sistance  I^nit;  C.  Dantsizen, 
Schenectady,  N.  Y.  App.  filed  April  5, 
1926. 

1.696.598.  Protective  System;  A.  S.  Fitz¬ 
Gerald  Ixindon,  England.  App.  filed  April 
19.  1922. 

1.696.599.  Reoenehiative  Braking;  P.  W. 
F'orsberg,  Schenectady,  N.  Y.  App.  filed 
Nov.  3.  1925. 

1.696.600.  Demand-Meter  Attachment  for 
F’luid  Meters;  C.  I.  Hall.  Fort  Wayne, 
Ind.  App.  filed  Feb.  1  1,  1925. 

1.696.601.  System  of  Motor  Control;  C.  I. 
Hall.  F'ort  Wayne,  Ind.  App.  filed  Sept. 
13.  1926. 

1.696.604.  FY^uid-Break  Switch;  J.  D.  Hil¬ 
liard.  Schenectady,  N.  Y.  App.  filed 
March  30.  1922. 

1.696.605.  CoMKiNEiD  Resistor  and  Fuse; 
H.  P.  Hollnagel,  Swampscott,  Mass.  App. 
filed  Jan.  6,  1926. 

1,696,61  1.  Proteictive  Device;  G.  R.  Mc¬ 
Donald,  Schenectady,  N.  Y.  App.  filed 
May  28,  1925. 


1,696,612,  Cooling  System  e'or  Dynamo- 
Electric  Machiniss  ;  C.  W.  Rice,  Schenec¬ 
tady,  N.  Y.  App.  filed  Oct.  17,  1925. 

1.696.615.  Elextromagnet  :  P.  Trombetta, 
Schenectady,  N.  Y.  App.  filed  May  9, 
1927. 

1.696.616.  Binding  Post;  F.  C.  Wappler, 
New  York,  N.  Y.  App.  filed  March  16, 

1927. 

1.696.617.  Elextroresponsive  Controlling 
Device  ;  A.  F'.  Welch.  Fort  Wayne,  Ind. 
App.  filed  March  29,  1927. 

1,696,621.  Centrifugal  Switch  ;  H.  L. 

Brump,  Dayton,  Ohio.  App.  filed  Aug.  7, 

1924. 

1,696,627.  Piezo-Electric  Crystal;  A. 

Crossley,  Washington,  D.  C.  App,  filed 
Oct.  12,  1925. 

1,696,663.  Connbcte:r  for  Incandescent 

Lamps  ;  G.  F”.  Becker,  Bremen,  Germany. 
App.  filed  Dec.  29,  1927. 

1,696,684.  Heater  Controller  :  O.  A. 

Knopp,  Oakland,  Calif.  Ajip.  filed  April 
13.  1927. 

1.696.712.  Door-Operated  Switch  ;  H. 

Gla.ser,  New  York,  N.  Y.  App.  filed  Dec, 
23.  1927. 

1.696.713.  Circuit  Closer;  J.  T.  Harrigan, 
Plainfield,  N.  J.  App.  filed  July  12,  1923. 

1.696.744.  Elhxtric  Controlling  Device; 
C.  W.  Wyman,  Claremont,  N.  H.  App. 
filed  July  22,  1918. 

1.696.745.  Fuse  Mechanism;  C.  W.  Wyman, 
Claremont,  N.  H.  App.  filed  Aug.  10, 
1923. 

1.696.746.  Controlling  Mechanism  ;  C.  W. 
Wyman,  Claremont,  N.  H.  App.  filed 
March  24,  1924. 

1.696.747.  Interlocking  Mechanism  ;  C. 
W.  Wyman,  Claremont,  N.  H.  App.  filed 
Dec.  5.  1925. 

1.696.748.  Controlling  Apparatus;  C.  W. 
Wyman,  Claremont,  N.  H.  App.  filed 
Nov.  26,  1926. 

1,696.750.  Static-Discharge  Dev'ICe  for 
Rotary  Stencil  Duplicating  Machines; 

E.  J.  Brasseur,  Chicago,  Ill.  App.  filed 
May  8,  1925. 

1,696.758.  Water  Heater;  A.  Galdi,  Somer¬ 
ville,  and  E.  S.  Peterson,  Lexington,  Mass. 
App.  filed  Aug.  2,  1926. 

1,696,777.  Holder  for  Arc-I.,amp  Carbons; 

F.  Meyer,  Jena,  Germany.  App.  filed 
Feb.  8,  1928. 

1,696,828.  Water  Heater;  V.  Price-Wil¬ 
liams,  Miami,  Fla.  App.  filed  June  10, 

1926. 

1,696,842.  Signaling  System  for  Eleva¬ 
tors  ;  R.  H.  Gaylord.  Los  Angeles,  Calif. 
App.  filed  Aug.  22,  1923. 

1.696.861.  Insulator-Supporting  Pin  ;  B.  A. 
Plimpton,  Baltimore,  Md.  App.  filed 
March  21,  1927. 

1.696.862.  Electrical  Apparatus;  D.  C. 
Prince,  Schenectady,  N.  Y.  App.  filed 
Aug.  23,  1926. 

1.696,873.  Magnesium  Primary  Cell;  R.  T. 
Wood,  Niagara  Falls,  N.  Y.  App.  filed 
Aug.  5,  1925. 

1,696,880.  Power  Supply  :  H.  P.  Donle, 
Meriden,  Conn.  App.  filed  Feb.  19,  1927. 
1,696,895.  High-Tension  Electrical  Con¬ 
denser  ;  G.  W.  Pickard,  Newton  Center, 
Mass.  App.  filed  June  26,  1924. 

(Issued  Jan.  1,  1929) 

17,180  (reissue).  Method  and  Means  for 
Starting  Synchronous  Motors  ;  C.  T. 
Hibbard,  Minneapolis,  Minn.  Apf).  filed 
Jan.  17.  1920. 

1,696,914.  Control  Apparatus;  W.  G. 

Horn.  Edgewood  Acres,  I’a.  App.  filed 
Aug.  7,  1926. 

1,696,919.  Electric  ALLY -Heated  Curling 

Iron  :  E.  T.  Meek,  Chicago,  Ill.  App. 
filed  May  31,  1927. 

1,696,931.  Series  Cut-Out:  P.  F.  Williams, 
Chicago,  Ill.  App.  filed  May  16,  1925. 
1,696,953.  Electric  Shaving  Cup;  G.  Har- 
vis,  Detroit,  Mich.  App.  filed  March  23, 

1928. 

1,696,964.  Transformer  De\tce:  M.  Morri¬ 
son,  Chicago,  Ill.  App.  filed  Aug.  17, 

1925. 

1,696,008.  Elixtric  Switch  ;  W.  R.  Hut- 
tinger,  Lansdowne,  Pa.  Api).  filed  Dec. 
29,  1923. 

1,696,021.  .\LTERNATINO-CURRENT  ARC  I..AMP 
WITH  Inclosed  .\rc;  P.  Queisser,  Berlln- 
FYiedenau,  Germany.  App.  filed  Jan.  27, 

1927. 

1,697,024.  Elbctric  Toaster;  A.  J.  Rubin, 
New  York,  N.  Y.  App.  filed  July  31,  1928. 
1,697,033.  Electric-Cord  Take-Up;  A.  I>. 
I’m.scheid,  St.  George,  Kan.  App.  filed 
Dec.  4.  1926. 

1,697,062.  W'lRB-SuppoRTiNG  Arrangement; 
F'.  M.  Hoffman,  Detroit,  Mich.  App.  filed 
Dec.  27,  1927. 

1,697,076.  Unstbpped  F’requency  Audiom¬ 
eter  ;  H.  R.  McDermott,  Waterloo,  Iowa. 
App.  filed  April  27,  1926. 

1,697,078.  STORAGE-BATTFaiY  PLATE;  R.  T. 
Murray  and  F.  M.  Kelly.  Indianapolis, 
Ind.  App.  filed  Dec.  5,  1927. 

1,697.115.  Sbu'’-F'eedino  Electrically- 
Heated  Water  Boiler;  H.  Hargreaves, 
Burnley,  England.  App.  filed  Oct.  21, 

1926. 


New  Trade  Literature 

cAk  _ 

INSULATING  MATERIALS.— The  Mica 
Insulator  Company,  200  Varick  Street,  New 
York  City,  is  distributing  a  price  list  ef¬ 
fective  January  1,  1929,  covering  its  "Mico" 
and  other  electrical  insulating  materials. 

ARC  -  WFILDING  EQUIPMENT,  AIR 
COMPRFISSORS,  FITC.  —  Bulletins  GEA- 
823B  and  GF1A-941A  issued  by  the  General 
Fllectric  Company,  Schenectady,  N.  Y., 
describe  and  Illustrate  its  atomic  hydrogen 
arc-welding  equipment  for  hand  welding  on 
50  and  60-cycle  circuits  only  and  its  type 
CP  motor-driven,  center-gear  reciprocating 
air  compressors  for  railway  and  industrial 
service.  The  company  also  is  distributing 
bulletin  GF1A-1022A  covering  its  automatic 
arc  welder  for  steel  railrf)ad  ties  and  bulle¬ 
tin  GEA-1084  covering  its  plate  type  field 
rheostats  for  motors  and  generators. 

VISE.— J.  H.  Williams  &  Company,  Buf¬ 
falo.  N.  Y.,  Is  distributing  a  pamphlet 
describing  the  “Williams”  superior  drop- 
forged  chain  pipe  vise  with  overhead  ad¬ 
justment  and  reversible  jaws. 

WATER  TI'BE  BOH.FIRS. — The  Spring- 
field  Boiler  Comiiany,  Springfield,  Ill.,  has 
issued  catalog  No.  28.  which  describes  and 
illustrates  its  all-steel  sectional  water  tube 
boilers.  The  catalog  contains  illustrations 
of  some  very  modern  boiler  installations 
and  sectional  views  of  the  boilers  installed 
in  various  plants  also  are  given. 

OIL  CIRCUIT  BRFIAKERS  — Leaflet  No. 
20,399,  which  supersedes  leaflet  No.  3400 
issued  by  the  Westinghouse  Fllectric  & 
Manufacturing  Company,  Flast  Pittsburgli, 
Pa.,  describes  and  illustrates  its  type  F^-10 
alternating-current,  oil  circuit  breakers  for 
indoor  service. 

INSULATION  -  TESTING  INSTRU- 
MFINTS. — Catalog  No.  1205  issued  by 
James  G.  Biddle,  1211  Arch  Street,  Phila¬ 
delphia,  describes  and  illustrates  th*- 
“Megger”  insulation-testing  Instruments 
used  for  testing  electrical  insulation  and  for 
measuring  electrical  resistance.  It  also 
contains  facsimile  scales  of  the  “Megger" 
and  “Bridge-Megger”  testing  sets. 

elfx:tr1(CAL  protectivf:  devtcfis. 

— “Our  28th  Year”  is  th(>  title  of  a  catalog 
i.ssued  by  the  Condit  Fllectrieal  Manufac¬ 
turing  Corporation,  Boston,  which  describes 
and  Illustrates  the  major  new  developments 
of  the  corporation  for  the  past  twelve 
months.  It  also  features  advances  in  vari¬ 
ous  types  of  electlc  protective  devices  for 
both  indoor  and  outdoor  service,  including 
lower  voltage  and  higher  tension  circuit 
breakers,  outdoor  unit  substations,  metal- 
clad  switchgear  and  switch  houses. 

CONDUIT  FITTINGS.  —  Bulletin  No. 
2126  issued  by  the  Crouse-Hinds  ('ompany. 
Syracuse,  N.  Y.,  covers  its  “Obround” 
threadless  condulets,  form  7  ;  Its  thread¬ 
less  connectors  and  couplings  and  the 
“Obround"  covers  and  wiring  devices. 

FILECTRICAL  FIOTHPMFINT. — The  Hy- 
dro-Fllectric  Power  Commission  of  Ontario, 
Toronto,  Ont.,  Canada,  is  distributing  a 
booklet  which  is  the  first  edition  containing 
the  list  of  electrical  eciulpment  approved  by 
the  commission. 

TRADF:  DISCOUNT  SHFIFITS.  —  The 
Westinghouse  Fllectric  &  Manufacturing 
Company,  Flast  Pittsburgh,  Pa.,  is  distribut¬ 
ing  trade  discount  sheets,  effective  Januar.v 
10.  1929. 

Foreign  T rade 
Opportunities 

cAk _ _ _ 

Following  are  listed  opportunities  to  enter 
foreign  markets.  Where  the  item  is  mitn- 
bered,  further  information  can  be  obtained 
from  the  Bureau  of  F''oreign  and  Domestic 
Commerce,  Washington,  by  mentioning  tic 
number ; 

Purchase  and  agency  are  desired  in 
Amsterdam,  Netherlands  (No.  35,448).  f"i' 
storage  batteries,  parts  and  separators. 

Purchase  is  desired  in  Panama  City. 
Panama  (No.  35,486),  of  a  hydro-electn. 
power  plant. 

Purchase  is  desired  In  Buenos  Airc^ 
Argentina  (No.  35,477),  of  electric  piano 
motors. 

Purchase  is  desired  in  Berlin,  Gernian\ 
(No.  35,459),  of  electrical  shaving  ap¬ 
pliances. 
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Business  Facts  for  Electrical  Men 

Selected  Statistics  Presented  Graphically  for 
the  Use  of  All  Interested  in  Analyzing  the 
Trend  of  the  Electrical  Business 


Millions  of  Sales — Millions  of  Load  Builders 


PRODUCTION  (lata  of  small  electrical  units  have  a 
hearing  on  many  fields  of  activity.  The  manufacturers 
of  the  particular  machines  listed  constitute  only  one  of 
the  grouj^s  at  interest.  Makers  of  associated  products, 
jol)I)ers  and  dealers,  as  well  as  men  in  the  light  and  power 
industry,  are  also  concerned. 

The  factory  value  of  fractional  horsejxnver  motors 
])r()duced  in  1927,  for  example,  attained  the  very  re- 
s])ectal)le  total  of  $32,504,952,  according  to  rei)orts  made 
to  the  census  of  manufactures.  These  motors  drive  appli¬ 
ances  in  home,  store  and  industrial  plant.  The  cost  of 
the  motor  is  hut  a  small  part  of  the  total  price.  In  the 
aggregate  nearly  3,000,000  vacuum  cleaners,  washing 
machines,  ironers,  sewing  machines,  refrigerators,  oil 
hurners  and  sundry  other  devices  went  with  the  motors 
made  in  1927. 

From  some  aspects  the  number  of  small  motors  is 
more  im])ortant  than  their  value.  Compared  with  less 
than  a  million  in  1921,  the  numerical  output  was  doubled 
in  1923  and  trebled  in  1927.  It  might  he  urged  that 
1921  was  a  year  of  business  depression,  hut  the  same 
argument  does  not  hold  against  the  spectacular  changes 
ill  suhse(|uent  years. 

During  the  same  interval  the  average  value  fell  from 
nearly  $17  to  $11.30.  The.se  are  factory  prices.  What 
factors  have  contributed  to  the  reduction  cannot  Ik* 

determined  from  the  statistics. 

The  statistics  on  desk  fans 
are  peculiar.  They  show  an 
increasing  output  until  1925, 
followed  by  a  sharj)  reduction 
in  1927 ;  the  price  movements^ 
are  erratic.  Either  there  was 
a  severe  curtailment  in  the  out¬ 
put  of  low-priced  desk  fans  in 
1927  or  the  record  of  them  for 
some  reason  did  not  get  into 
the  preliminary  census  figures. 


Fractional 

Horsepower 

Motors 


Mo.'it  of  the  (lata  for  statistics  in 
the  Electrical.  World  are  gathered 
by  it  from  original  sources. 
ITivilege  is  freely  gi%en  to  readers 
to  (luote  or  use  them  for  any  legiti¬ 
mate  purpose.  While  no  a,cknowl- 
edgment  is  reiiuired.  users  will,  by 
crediting  the  Electtrical  World, 
help  it  in  obtaining  and  compiling 
further  basic  information. 


■  Number 
r  I  Value 


$111,000,000  in  Small 
U nits  in  1927 


Lighting 

Outfits 


Desk  Fans 


:^2I  1923  1925  1927 


1921  1923  1925  1927 
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The  production  of  self-contained  lighting  sets  has 
exceeded  40,000  a  year  in  each  census  since  1923  and 
shows  a  rising  tendency.  No  doubt  some  are  for  re¬ 
placements.  but  in  the  main  they  are  for  new  installations 
as  the  number  of  farm  lighting  sets  in  the  United  States 
is  believed  to  he  around  300,000  to  350,000  and  the  major¬ 
ity  must  he  fairly  new.  With  rare  exceptions  every 
farm-lighting  set  installed  goes  in  because  the  owner 
wants  electric  service  and  is 
willing  to  incur  expense  and 
inconvenience  to  get  it.  He 
would  be  a  potential  customer 
of  central  station  energy  if  the 
circuits  were  within  reach. 

He  is  a  convert  to  the  use  of 
electricity  and  will  never  after¬ 
ward  do  without  it  if  he  can 
get  it. 

And  the  millions  of  electric 
automobile  starters  whisper 
softly  but  insistently,  every 
time  the  foot  presses  the  but¬ 
ton,  “Do  it  electrically.’’  The 
occasional  failure,  when  the 
battery  is  run  down,  does  not 
turn  us  permanently  to  hand 
cranking.  It  merely  changes 
the  whisjKr  to  a  shout. 

The  figures  here  charted 
are  tabulated  on  another  page 
of  this  issue. 
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Decreased  Operations  in  the  Middle  Atlantic  States 


Indexes  of  Productive  Activity  in  the  Middle  ^  Itlantic  States 

All  FiKiires  Adju!<te<l  for  Number  of  WorkiiiR  Days 


AveruRe  Average 

December  Noveml)er  Deccmb<T  for  for 


1928 

All  industries .  126.8 

Automobiles,  including  parts .  1 23.  7 

Chemicals  and  allied  pnxiucts .  1 40  3 

Food  and  kindred  products .  90.2 

Leather  and  its  products .  113.7 

Lumber  and  its  products .  125.0 

Metals  group .  133.0 

Kolling  mills  and  steel  plants .  I  35  8 

Metal-working  plants .  1  30.  2 

Paper  and  pulp .  110.5 

Stone,  clay  and  glass .  137.8 

Textiles  .  131.5 


1928 

1927 

1928 

1927 

134  0 

109  9 

121.2 

107.  5 

116.0 

104.0 

159.  1 

101. 5 

143.3 

107  3 

135  8 

108.4 

106.  1 

97.0 

102.2 

128.  4 

115  0 

115.9 

101.9 

124  4 

104  5 

117.  1 

138  9 

101  4 

119.  7 

ioL  7 

143  0 

101.4 

122  8 

105.  6 

134.  5 

101 . 5 

1 16  5 

118  4 

123  5 

112  6 

122.6 

144  6 

97  6 

130  7 

140.  8 

120.0 

118.5 

i68!4 

Manufacturing  plants  in  the 

Middle  Atlantic  States  witnessed 
a  material  decrease  in  the  rate  of  opera¬ 
tions  during  Uecemher  as  compared 
with  November.  A  downward  trend 
during  December  is  a  normal  phenomena 
at  this  season  of  the  year,  hut  the  de¬ 
crease  this  year  was  considerably 
greater  than  would  he  exjiected  from 
past  years’  j)erformances.  d'he  Decem- 
i)er  rate  of  operations,  after  corrections 
are  made  for  the  number  of  working 
days,  was  5.4  per  cent  under  that  re¬ 
ported  for  November,  hut  was  still  15.4 
j)er  cent  above  the  rate  of  operations 
reported  for  December  last  year. 

I'lie  year  1028  witnessed  an  average 
rate  of  general  manufacturing  activity 
in  the  Middle  .Atlantic  .State>  13.7  per 
cent  over  1927  and  11.8  jier  cent  over 
1926.  The  highest  rate  of  monthly 
operations  was  recorded  in  September, 


while  July  witnessed  the  lowest  opera¬ 
tions  during  the  year.  I'he  year  was 
outstanding  by  reason  of  the  very  high 
operations  recorded  during  the  last 
third  of  the  year. 

rite  year  closed  with  only  three  of 
the  section’s  leading  industrial  groups — 
food  products,  leather  products  and 


paper  and  pulp — operating  under  De¬ 
cember.  1927.  Of  special  interest  dur¬ 
ing  the  year  was  the  high  rate  of 
operations  in  the  metal  industries 
group.  Both  the  rolling  mills  and  steel 
plants  branch  and  the  ferrous  and  non- 
ferrous  metal-working  branch  witnessed 
rates  of  operations  over  those  of  1*U7. 
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Corrected  for  number  of  working  days  but  nof  for  seasonal  variation 
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